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1.0 INTRODUCTION 

1.1 THE COMPREHENSIVE EVERGLADES RESTORATION PLAN (CERP) 
The Comprehensive Everglades Restoration Plan (CERP) is charged with restoring the 
Everglades National Park, reviving habitat for more than sixty threatened and endangered 
species, restoring the natural water flows from Lake Okeechobee (LOK) to Florida Bay, and 
establishing a reliable environmental, urban, and agricultural water supply while providing 
improved flood protection. The CERP mission is: 

Restoration of America’s Everglades is the world’s  
largest environmental project of its kind 

CERP was designed to capture, store and redistribute fresh water previously lost to tide and to 
regulate the quality, quantity, timing, and distribution of water flows. CERP will be implemented 
over 30 years at an estimated cost of $8 billion. CERP is being funded, managed, and 
implemented through a unique 50-50 partnership between the state and federal governments. 

Situated at a central point at the head of the Everglades, the Everglades Agricultural Area (EAA) 
Reservoir A-1 has been described as a keystone to the success of CERP by allowing the 
necessary control of water with a flexible delivery schedule. 

1.2 EAA RESERVOIR A-1 PROJECT 

1.2.1 General 
The EAA Reservoir A-1 Project (Reservoir Project) is located in western Palm Beach County, 
generally in Township 46 and Range 37. It is situated in the EAA directly north of Stormwater 
Treatment Area 3/4 (STA-3/4), between the North New River Canal (NNRC) and Miami Canal, 
and west of U.S. Highway 27 (U.S. 27). It also adjoins the Holey Land Wildlife Management 
Area (WMA) to the southwest.  

In accordance with CERP guidelines to capture, store and redistribute fresh water, the EAA 
Reservoir A-1 (Reservoir) facilities will be designed to improve the timing of environmental 
water supply deliveries to STA-3/4 and the Water Conservation Areas (WCA), reduce LOK 
regulatory releases to the estuaries, meet supplemental agricultural demands, and increase flood 
protection within the EAA. 

1.2.2 Project Purposes, Goals, Objectives, and Benefits 
Implementation of the Reservoir Project will meet objectives consistent with the ongoing work 
by the United States Army Corps of Engineers (USACE). The Project Implementation Report 
(PIR) being prepared by the USACE will provide the most current definition of the purpose and 
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benefits of the EAA Storage Reservoirs Project. In accordance with the USACE’s PIR, the 
objectives of the Compartment A Reservoir, comprising EAA Reservoirs A-1 and A-2, include: 

• Reduction of the LOK regulatory releases to the estuaries and backpumping from the 
Study Area (defined as that portion of the EAA that most influences its reservoir site) 
into the LOK by sending the water to the Reservoir  

• Improved environmental releases through the storage of water and release to the 
Everglades during the dry season 

• Flow equalization and optimization of treatment performance of STA by capturing peak 
storm event discharges within reservoirs for slow release to the STAs 

• Improved regional water supply for the agricultural community currently served by the 
EAA canals and other areas served by LOK 

The Reservoir Project covers approximately 17,000 acres and is designed to store stormwater 
originating within the S-2/7, S-3/8, S-236 and C-139 basins and releases from LOK, all located 
generally north of the Reservoir Project site. A schematic of the Reservoir and its relationship to 
the other EAA infrastructure is shown in Figure 1.2-1. 

The EAA Reservoir A-1 is one of several reservoirs that are essential in fulfilling CERP’s need 
to “capture, store and redistribute” fresh water. Further, it will improve the “quantity and timing” 
of delivery of fresh water to meet environmental and agricultural deliveries. Because of its 
critical place in the overall plan, the Reservoir’s implementation was prioritized under the State 
of Florida’s Acceler8 program. Projects in the Acceler8 program are implemented under an 
accelerated schedule with funding provided by the State of Florida. With the goal of providing 
maximum benefits for initial investment, the Acceler8 program will provide for construction of 
the EAA Reservoir A-1, with construction of EAA Reservoir A-2 to follow at a future date. 

Project objectives and analysis of alternatives were covered in detail in the Basis of Design 
Report (BODR). 
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Figure 1.2-1 EAA Reservoir A-1 and Surrounding Infrastructure 
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1.2.3 Key Features 
The key features of the Reservoir Project include the following: 

• Approximately 190,000 acre-feet of storage with a perimeter embankment and seepage 
canal 

• Northeast pump station that pumps from NNRC, estimated at 3,600 cubic feet per second 
(cfs) capacity, expandable to 5,000 cfs 

• Connector canal from the NNRC to the new northeast pump station 

• Seepage pump stations 

• Gated discharge structures 

• New four lane bridge on U.S. 27 across the new connector canal 

Structure numbers, as shown on the Preliminary Drawings are as follows: 

• S-602 Southeast Control Structure 

• S-603 Southwest Control Structure 

• S-609 Northeast Control Structure, Irrigation Pump Station, and Spillway 

• S-610 Northeast Pump Station 

The Reservoir is intended to store water from the S-2, S-6, and S-7 Basins, collected from the 
NNRC, and release it to STA-3/4 for treatment before release to WCA-3A. 

1.2.4 Plans for Further Development 
The Reservoir Project is the first phase of an ultimate EAA Reservoir Storage System that could 
store approximately 360,000 acre-feet of water over 30,000 acres of South Florida Water 
Management District (District) owned land between the NNRC and the Miami Canal. The 
USACE PIR process is currently evaluating Compartment A, which includes Reservoir A-1 and 
Reservoir A-2. Currently, only Reservoir A-1 is part of the Acceler8 program. It is anticipated 
that the design and construction of Reservoir A-2 will follow in a few years. 

1.2.5 Scope of Work for Work Order 15 
The scope of work for Work Order 15 is for preliminary engineering design services (30 percent 
design) for the northeast pump station, discharge structures, and U.S. 27 bridges at the Reservoir.  
Preliminary design services for the embankment and associated canals are not included in this 
Work Order. However, preliminary site layout showing locations of embankments, canals, 
access roads, and structures will be included. 

The task will include preliminary design and layout of the pump station structure, equipment, 
and appurtenant systems; the Reservoir spillway; discharge structures; and bridges. 

The design will be based on the conclusions from the BODR (dated January 2006), District 
Standards, and technical memoranda developed during previous work orders. A discussion of the 
Basis of Design is included in Section 5 of this report, and Lists of Drawings and Technical 
Specifications are included in Sections 8 and 9, respectively. 
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2.0 SITE CONDITIONS 
 
The site conditions discussed in this Section were developed for the entire EAA Reservoir A-1 
site and were presented in the BODR.  Many of the environmental conditions included below 
will not be encountered at the specific structure sites. 
 
The planned Reservoir Project is located about 16 miles south of Lake Okeechobee in western 
Palm Beach County, Florida. It is in the Everglades physiographic area, an area of low relief 
with the natural ground surface of the Reservoir Project site lying generally between elevations 
8 and 11 feet NAVD88. 

The Reservoir site is an agricultural area primarily used for growing sugarcane. The area is 
drained by a system of canals constructed largely during the second half of the last century 
under the United States Army Corps of Engineers’ (USACE) Central and Southern Florida 
Project. Flooding and draining these canals is used by the local sugar producers to regulate the 
groundwater level during planting and harvesting of the primary crop (sugarcane).  

2.1 CLIMATE 
The climate of southeast Florida is characterized as subtropical. The average annual temperature 
in Palm Beach County, Florida is approximately 73 degrees Fahrenheit. According to the 
Southeast Regional Climate Center (one of six regional climate centers in the United States 
directed by the National Oceanic and Atmospheric Administration [NOAA]), the average 
maximum daily temperature for the Belle Glade Experimental Station (No. 080611) was 
83.5 degrees Fahrenheit for the period of record May 1, 1924 through February 29, 2004. The 
average minimum temperature for the same period of record was 61.7 degrees Fahrenheit. 
Average total precipitation at the Belle Glade Experimental Station for this period of record was 
55.32 inches. The Belle Glade Experimental Station is approximately 10 miles north of the 
Reservoir Project site. 

Approximately 75 percent of the annual precipitation occurs during the wet season months of 
June through October. During this season, scattered and isolated convective thunderstorms 
occur frequently over land. Tropical storms and hurricanes also occur during the wet season and 
can provide significant rainfall and extreme winds in a short period of time. Rainfall from 
November through May (the dry season) is usually the result of large frontal systems from the 
north and are broadly distributed rather than localized. According to the Southeast Regional 
Climate Center, the wettest average month for the period of record is June (8.52 inches), while 
the driest average month for the period of record is December (1.71 inches). 

2.2 LAND USE DURING CONSTRUCTION 
The EAA was designated by the United States Congress in 1948. It is bounded by Lake 
Okeechobee on the north and the Everglades National Park on the south. The EAA was created 
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as a result of draining the northern Everglades for agricultural use. It encompasses about 
27 percent of the historic Everglades and consists of an area of approximately 700,000 acres of 
farmland. The major crop in the EAA is sugarcane, but winter vegetables are also grown. 

Nearly the entire Reservoir Project site, as well as adjoining lands to the north, northwest, and 
east, is designated for sugarcane production. A small rectangular-shaped parcel in the northern 
portion of the Reservoir Project site is designated industrial land use, and was occupied by the 
Talisman Sugar Corporation processing facility. The Holey Land tract is southwest of the 
Reservoir Project site and is designated as freshwater marshes with sawgrass. The southern 
adjoining property is occupied by STA-3/4. 

Much of the acreage currently designated for sugarcane production is to remain in production 
during construction of the Reservoir and associated facilities. In conjunction with this use, the 
existing interior canals, access roads, pumping stations, and electrical power lines serving the 
area need to remain in service.  A land use plan showing the areas and facilities to remain in 
service during the construction period was included in the Preliminary Drawings for the 
Embankments and Canals (Work Order 13).     

2.3 GEOLOGY AND SOILS 
The Reservoir Project site has been investigated in a progressive sequence of borings spaced 
throughout the site area. One hundred forty-five borings were completed for the District around 
the Reservoir perimeter in 2003 and early 2004. Twenty borings to a depth of 50 feet below 
ground surface (bgs) were completed at the Reservoir Project Test Cell site for the Test Cell 
Project design in December 2004, and an additional eight borings to 100 feet depth were 
completed during the Test Cell construction in early 2005. During the summer of 2005, 158 
conventional rotary borings and 5 rotosonic borings were completed bringing the boring spacing 
to roughly 1000 feet around the site perimeter and 2000 to 4000 feet across most of the site 
interior. Twenty-eight of the rotary borings extended to a depth of 100 feet, while the remainder 
were drilled to depths ranging between 8 and 42.5 feet. The depths of the rotosonic borings 
ranged between 220 and 250 feet. 

The borings generally penetrated through about 1/2 to 2 feet of surficial peat/muck and marl, 
then through 18 to 35 feet of primarily carbonate sand and limestone, and then into primarily 
shelly quartz sand with sparse limestone to a depth between 61 and 89 feet. The marl beneath 
the peat and muck is known by some authors as the Lake Flirt Marl, but is undifferentiated from 
the peat and muck layer for this report. The upper carbonate sand and limestone constitutes the 
Fort Thompson Formation at the site. Below this, the shelly sand and sparse limestone 
constitutes the Caloosahatchee Formation and the underlying Pinecrest Sand Member of the 
Tamiami Formation. 

Below 61 to 89 feet depth, the 100-foot rotary borings and the rotosonic borings penetrated into 
primarily shelly, carbonate sand again but mixed with varying proportions of fine, quartz sand 
and sandy limestone gravel, the Ochopee Limestone Member of the Tamiami Formation. The 
rotosonic borings penetrated through the Ochopee Limestone and a shelly, silty, fine quartz 
sand, and then into a distinct olive gray unit to their completed depths. The top of the shelly, 
silty sand, referred to as the Unnamed Sand was at between 140 and 177 feet depth. Between 
191 and 200 feet depth they penetrated into olive gray Peace River Formation, the upper 



EAA Reservoir A-1 Preliminary Design Report for  
Pump Station, Control Structures and U.S. 27 Bridges July, 2006 

BLACK & VEATCH 2-3  

formation of the Hawthorne Group, that grades downward from very fine quartz sand to sandy 
clay.  

The top of the Fort Thompson Formation consists of a limestone layer generally about 4.5 to 5 
feet thick, which is locally called caprock. The caprock is generally white, light gray, tan, or 
yellowish brown with variable amounts of weathering; it is jointed and contains solution 
cavities and weakly cemented, porous zones. The caprock is underlain by silty carbonate sand 
with localized hard limestone layers extending down to the Caloosahatchee Formation. Another 
hard limestone layer 1.5 to 3 feet thick is often encountered along the contact between the Fort 
Thompson and the Caloosahatchee. A thinner, hard limestone layer about 1/2 to 1 foot thick is 
sometimes encountered at around 16 to 17 feet deep. The sand and lower limestone layers are 
generally white to very pale brown. Laboratory testing of the sand sampled in the borings 
averaged 83.6 percent calcium carbonate content with an average of 19.9 percent passing the 
#200 sieve in gradation tests. The Unified Soil Classification (ASTM D422) for the SPT 
samples tested (90 tests) were mostly SM (53) with some SW-SM (12), SP-SM (6), and GP-GM 
(4) and with occasional GM (3), SP (3), GW (1), GW-GM (2), CL-ML (2), ML (2), and SW (1). 
Visual inspection of the sand samples from the borings reveals that they include shell 
fragments, and tend to be angular and platy. 

The top of the Caloosahatchee Formation is composed of fine grained, subrounded, shelly 
quartz sand. The Caloosahatchee Formation and the underlying Pinecrest Sand Member of the 
Tamiami Formation cannot be differentiated in the borings. At the site, the two average a total 
of about 41 feet thick. Samples sent for laboratory testing were assigned Unified Soil 
Classifications of mostly SP-SM (43), SM (23), and SW-SM (15) and occasionally SP (8), GP-
GM (5), GP 1)), and GM (1). The proportions of carbonate to quartz sand vary. The sampled 
sand indicated an average calcium carbonate content of 36.1 percent, and an average 10.7 
percent of material passing the #200 sieve. The primary color of the geologic material in the 
Caloosahatchee Formation and the Pincrest Sand is light greenish gray. 

Samples tested from the Ochopee Limestone Member of the Tamiami Formation averaged 65.8 
percent carbonate and 11.7 percent passing the #200 sieve. The samples were assigned Unified 
Soil Classifications of mostly SP-SM (38), SM (24), and SW-SM (17) with a few GP-GM (4) 
and GW-GM (2). The Ochopee Limestone is generally light gray in color. 

The Unnamed Sand is generally light yellow-gray. Samples tested averaged 47.6 percent 
carbonate and 24.4 percent passing the #200 sieve. The samples were assigned Unified Soil 
Classifications of SM (8), SP-SM (4), and CL-ML (1) 

The Peace River Formation is olive gray in color. Samples tested averaged 27.2 percent 
carbonate and 52.2 percent passing the #200 sieve. The samples were classified as SM (7), ML 
(3), CL (2), and CH (1) 

2.4 SEISMICITY 
The Uniform Building Code Seismic Zone Map (USACE 1995), shows that the entire state of 
Florida is in seismic Zone 0. There are no known active or capable faults in Florida, and no 
capable faults or recent earthquake epicenters are known to exist near the Project site. The 
United States Geological Survey (USGS) Earthquake Hazards Program website lists 28 
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earthquake epicenters within 300 kilometers of the EAA Reservoir A-1 test cell site. Of these, 
20 are associated with a January 1942 event in the Everglades area attributable to blasting. 

The National Oceanic and Atmospheric Administration (NOAA) database shows there have 
been 136 recorded instances of felt ground motion in Florida since 1879, the first year in the 
record. Of these, many are the result of earthquakes centered outside of Florida, most notably 
the September 1886 earthquake at Charleston, South Carolina but also earthquakes centered in 
Cuba. Of the rest, many are of doubtful seismic origin, some are attributable to blasting such as 
the 1942 event noted above. 

Of the historical ground motion events reliably attributable to seismic events in Florida, only 
one produced damage. This was a Modified Mercalli VI series of two shocks on January 13, 
1879. Each lasted about 30 seconds and was felt from Savannah, Georgia on the north to 
Daytona Beach, Florida on the south. Damage was minor, including cracked and fallen plaster 
and articles thrown from shelves. 

An inquiry at the USGS website for the latitude and longitude (N26.46301 and W80.68098) of 
the EAA Reservoir A-1 Test Cell site returned a probabilistic peak ground acceleration of 3.28 
percent for a 2 percent possibility of exceedance in 50 years. De-aggregation plots of the 
probabilistic seismic hazard for the test cell site showed that the largest contributor to the hazard 
for long period (1 and 2 second period) seismic ground motion was from a MW 7.3 earthquake 
(1886, Charleston, South Carolina). For short period (PGA and 0.2 second period) seismic 
ground motion the largest contributor is an earthquake of about MW 5 within 50 kilometers of 
the site.  

Based on available data, the seismic hazard and the risk of damage due to seismic events in 
Florida and at the Reservoir site are considered to be low.  

2.5 SURFACE WATER HYDROLOGY 
Lake Okeechobee provides water south to the EAA through the NNRC and the Miami Canal. 
The Miami Canal flows south to the G-372 pump station, and then continues south into the 
Everglades Protection Area. The G-372 pump station pumps water into the STA-3/4 Supply 
Canal which currently feeds the Holey Land WMA and STA-3/4. The NNRC flows south to  
G-370 pump station and continues on south into the Everglades Protection Area. The NNRC 
will be used to supply the new northeast pump station located at the northeast end of the 
Reservoir. The G-370 pump station currently feeds the east end of the STA-3/4 Supply Canal.  

There are numerous secondary agriculture canals that connect to the major canals along with 
seepage ditches common outside the levees. The secondary agriculture canals are responsible 
for north-south water movement. 

The Reservoir embankment will be designed to withstand the wind and precipitation design 
conditions identified in draft DCM-2 (Haapala Et Al., 2005a). The conditions were 1) 100 year 
wind with probable maximum precipitation, 2) category five hurricane with 100-year storm, 3) 
probable maximum wind (200 mph), and 4) a storm specific wind and precipitation (Hurricane 
Easy). These conditions are described in Section 5.3 of the BODR. 
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Design conditions affecting the Reservoir include: 

• 100-year wind speed 103 mph 

• Probable Maximum Precipitation 54 inches 

• Design wave height 6.65 feet 

• Wind setup 2.1 feet 

• Wave run-up 6.0 feet 

• Maximum water level 24.6 feet 

2.6  GROUNDWATER HYDROLOGY 
Since the intermediate groundwater confining unit is located approximately 200 to 250 feet 
below ground surface and will restrict any seepage from Reservoir that might reach this depth, 
only the surficial aquifer system lying above the confining unit is of concern for this project. 
With the high degree of communication between groundwater and surface water in the area, the 
groundwater gradient in the surficial aquifer system is controlled to a large extent by the 
operation of the hundreds of canals throughout the region. Therefore, even though the general 
regional gradient in the surficial aquifer system is believed to be southward, localized gradients 
may actually be in other directions in portions of the area surrounding the Reservoir site due to 
the operation of canals and wells in the region. Future seepage from the Reservoir, the operation 
of the seepage canal, and modifications to the operation of the NNRC will also change these 
groundwater gradients in the surficial aquifer system near the Reservoir  

To interpret the groundwater pressure profile in the surficial aquifer system when seepage 
occurs, a series of more than 70 piezometers were installed for the Test Cell Project. The 
pressure readings from the piezometers were used to determine both the horizontal and vertical 
hydraulic conductivity (Kh and Kv, respectively) for each of the geologic units comprising the 
surficial aquifer system using both three-dimensional and two-dimensional groundwater 
models. The Kh and Kv values (derived by calibrating each of the groundwater models to the 
measurements taken during the Test Cell Project) are shown in Table 2.6-1. 
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Table 2.6-1  Hydraulic Conductivity Values Determined by Test Cell MODFLOW 
Model 

Layer Kh 
(feet/day) 

Kv 
(feet/day) 

Muck/peat and marl1  100 100 

Caprock 500 1.1 

Fort Thompson Formation 400 10 

Caloosahatchee Formation 400 8 

Tamiami Formation 2 36 18 
1   Muck was removed from Test Cells, so calibration of the K values for the muck was not possible. The 

listed values were determined by the United States Army Corps of Engineers (USACE) through 
laboratory/field testing of the muck which were Kh = 40 feet/day and Kv = 9 feet/day (USACE, 2005). 
These values were increased as shown to account for the significant area where muck does not exist 
(Seepage Evaluation, Groundwater Model Memorandum, Black & Veatch, July 11, 2005). 

2  The Test Cell piezometers did not penetrate the deeper portions of the surficial aquifer system, so 
calibration to the published K values for the Tamiami Formation was not possible. The above 
conductivities reflect the USACE’s values determined from laboratory/field testing. 

2.7 ENVIRONMENTAL CONDITIONS 
Under CERP, an area of land called Parcel A in the center of the EAA south boundary was 
designated as the site for a storage reservoir. Parcel A consists of about 30,000 acres including 
approximately 583 acres of open water, 97 acres of shrub and brushland, 206 acres of wetlands, 
and the remaining acres in agricultural use. Under the Acceler8 program, Parcel A was divided 
into two portions: A-1 and A-2. EAA Reservoir A-1 is approximately the Eastern half of 
Parcel A over an area of close to 17,000 acres. Historically, the project area was predominantly 
sawgrass marsh but in the mid-1900s it was drained for agricultural production. 

The discussion of environmental conditions focuses on two specific issues: 1) vegetation and 
wetlands and 2) endangered species. A summary of the information follows and more detailed 
information is contained in the BODR (Appendix 2-1). Environmental Site Assessments are 
described in Section 2.7.3. 

2.7.1 Vegetation and Wetlands 
2.7.1.1 Existing Conditions  
The Reservoir Project area contains five verified wetlands, totaling 205.88 acres. The habitat 
quality of the five verified wetlands was determined as one Category 1 wetland (13.07 acres), 
one Category 3 wetland (1.73 acres), one Category 5 wetland (3.45 acres), and two Category 6 
wetlands (187.63 acres). 

USFWS (Slack, 2005) issued a Planning Aid Letter (PAL) to USACE on March 11, 2005, in 
which they provided guidance and recommendations on resource conservation issues for the 
EAA Reservoir Storage Project. USFWS recommended including a habitat buffer on the north 
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and west sides, and littoral shelves along the seepage canals and on the internal sides of the 
embankment. USFWS recognized that littoral shelves on the interior sides of the Reservoir may 
be cost-prohibitive.  

2.7.1.2 Potential Impacts  
Due to the presence of extensive sugarcane farming and limited acreage of natural habitats on 
the Reservoir Project site, adverse effects to native vegetation are limited to wetland areas. As a 
result of the proposed Reservoir Project, approximately 206 acres of emergent and scrub-shrub 
wetland will be converted to open water aquatic habitat. All impacts to upland areas are to lands 
in active agricultural use.  

The existing wetlands (205.88 acres) within the Reservoir Project are considered to be disturbed 
wetlands due to the sugarcane farming practices that comprise the majority of the surrounding 
area. Most of the wetlands are dominated by nuisance and/or exotic vegetation as identified by 
the Florida Exotic Pest Plant Council on the List of Invasive Species and appear to be isolated 
and surrounded by sugarcane farming. Although the habitat is predominately exotic, the 
wetlands still provide habitat and foraging for medium and small sized animals. The wetlands 
also provide water storage and promote water quality. 

The proposed Reservoir will replace the wetland habitat with an aquatic habitat that will be 
approximately 16,000 acres in size. The area is projected to re-vegetate through natural 
recruitment with aquatic plants and wetland plants particularly around the edge of the water. 
The aquatic habitat will provide habitat and foraging for medium and small sized mammals, 
reptiles, amphibians, birds, fish and invertebrates. The increase in open water will specifically 
provide an optimal location for migratory birds for habitat and foraging, and increased 
utilization by fish and other aquatic species. The water storage function will increase due to the 
large capacity of the Reservoir. There will be deep water refugia that will be approximately 
three to five percent of the total acreage. The Reservoir will also provide a filter to “polish” 
water, improving water quality.  

Littoral benches along seepage canals (approximately eight acres) will also be constructed 
around the exterior of the embankment. There may be intermittent littoral shelves within the 
canals, depending on the characteristics of the cap rock at specific locations. These littoral 
shelves will depend on natural vegetative recruitment from surrounding seed sources. The 
littoral shelves will also provide habitat and foraging for a variety of species, as well as water 
storage and increased water quality.  

2.7.2 Fish and Wildlife 
Prior to the agricultural alterations to this area, wildlife was similar to that found on the adjacent 
Holey Land WMA. Wildlife species typically seen at the Holey Land WMA include white-
tailed deer, common snipe, marsh rabbit, blue-winged teal, mottled ducks, and other waterfowl. 

2.7.2.1 Existing Conditions  
The proposed Reservoir Project area is dominated by sugarcane production interspersed with 
isolated emergent wetlands and drainage canals dissecting the property. The USFWS stated that 
native habitats for fish and wildlife are not a significant component of the area due to alterations 
for agriculture that have removed most native vegetation. The quality of habitat provided by the 
existing canal and wetlands is low. However, these wetland habitats do provide foraging habitat 
for birds, and the canals provide habitat for fish, reptiles, and invertebrates.  
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The Florida Natural Areas Inventory (FNAI) was consulted to identify the elemental 
occurrences of protected species within the Reservoir Project area, and none was found. 
Potential habitat for the wood stork and Florida panther was identified southwest of the 
Reservoir Project area that is in the Holey Land WMA. The FWC Potential Habitat Model was 
used by the USFWS to identify and calculate potential habitat areas for those wildlife species 
that may occur in the Reservoir Project area. Out of 33 possible species, potential habitat was 
identified for 14. One of these is federally endangered (wood stork) and two are federally 
threatened (American alligator and eastern indigo snake). 

2.7.2.2 Potential Impacts  
Due to the limited natural habitat within the Reservoir Project area, long-term adverse impacts 
to fish and wildlife, including state and federal protected species, are not anticipated. 
Waterfowl, fish, and reptiles may experience temporary impacts due to the elimination of 
existing agricultural ditches and isolated wetlands. Impacts to all wildlife species can be 
minimized by gradually flooding the area, thereby allowing the terrestrial wildlife to vacate the 
area. However, following construction, new habitat will be created that will afford similar 
foraging opportunities for these species. Potential habitat in the adjacent Holey Land WMA will 
be impacted indirectly by the control of water levels and improved water quality at the WMA. 
Additionally, temporary impacts from the noise from construction activities are anticipated. 

2.7.3 Environmental Site Assessments 
Under the Talisman Exchange, the Talisman Sugar Corporation (Talisman) in conjunction with 
The St. Joe Company (SJC), conveyed approximately 55,000 acres of land utilized for 
sugarcane farming and milling to the United States Department of Interior (DOI), the District 
and The Nature Conservancy (TNC). The farmland is located in Palm Beach and Hendry 
Counties, and consists of the Talisman Farm (approximately 36,000 acres) and several smaller, 
non-contiguous satellite farms. 

The southern portion of the Talisman Farm will become the Reservoir. The northern portion of 
the Talisman Farm, along with the satellite farms, has been exchanged by the District for land 
owned by other local sugarcane growers in order to secure a contiguous block of land necessary 
for creation of the Reservoir and to assist in restoring water quality in the Everglades. 

Prior to conveyance of the Talisman property, Dames and Moore (D&M), on behalf of the 
District, performed Phase I and Phase II Environmental Site Assessments on the Talisman 
owned/leased properties. The Environmental Site Assessments were part of the due diligence 
effort associated with the potential purchase of the property. The Phase I Environmental Site 
Assessment was performed to identify potential point source areas of concern. A Phase II 
Environmental Site Assessment was later performed to determine the status of potential 
constituents of concern (COC) at each of the areas of concern identified in Phase I. It was not 
within the scope of work of the Phase II Environmental Site Assessment to fully delineate any 
potential impacts to soil and/or groundwater. 

Based on the Phase I and Phase II Environmental Site Assessments, D&M identified 11 areas at 
which COC were detected in soil, groundwater, sediment, or surface water at concentrations 
exceeding regulatory cleanup target levels or guidance concentrations. Transference of 
ownership of each of the Exclusion Areas was deferred until a Site Rehabilitation Completion 
Order (SRCO) for each Exclusion Area was issued by the FDEP. 
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The list of Exclusion Areas included:  

• Five pump stations 

• Two pesticide mix load areas 

• A former labor camp and crop duster landing strip 

• A former borrow pit/agricultural landfill 

• The former sugar processing mill 

• The surface water management areas adjacent to the sugar mill 

These areas were primarily impacted with organochlorine pesticides (e.g., DDT), petroleum 
products, and arsenic. 

Professional Services, Inc. (PSI) performed assessment and remediation on all of the Exclusion 
Areas on behalf of Talisman Sugar Corp. and the SJC. The cleanup objectives for each 
Exclusion Area within the proposed Reservoir area were based on the proposed end land use for 
water storage areas. As such, cleanup target levels were chosen to be protective of potential 
ecological receptors which are likely to inhabit the area once a reservoir is constructed. Since 
the cleanup target levels for protection of wildlife for most of the chemicals found on the 
Talisman property are more stringent than the cleanup standards for human health, a cleanup to 
ecological standards is also inherently protective of agricultural workers during the interim 
period prior to Reservoir construction, and Reservoir construction workers. 

The FDEP has issued SRCOs for the majority of the Exclusion Areas. These parcels can be 
conveyed immediately with no restrictions. On the remaining parcels, the remediation work has 
been completed to the satisfaction of the FDEP and the FDEP has issued memoranda of 
technical concurrence. However, a deed restriction is necessary in order to convey the property 
to the District. 

The cleanup of the mill site involved assessment and remediation of a number of point source 
discharge areas. Areas of concern at the mill site included numerous leaking petroleum storage 
tanks, pesticide and/or arsenic impacted soils in the sediments of two drainage canals, an ash 
pit, a water storage retention area, and metals-impacted soils adjacent to several building slabs. 

In general, the petroleum impacted areas were handled through excavation and on-site treatment 
of soils in ex-situ bioremediation piles. Once the treatment was verified by confirmation 
sampling, the treated soils were returned to their respective excavations. PSI excavated, treated, 
and backfilled approximately 16,000 cubic yards of petroleum impacted soil at the mill site. 

PSI was instructed that the canals and surface depressions at the mill are to be filled as part of 
the EAA Reservoir A-1 construction. Therefore, rather than excavating impacted sediments 
from the drainage canals, PSI elected to cover these slightly impacted soils with a 2-foot cover. 
The cover is intended to prevent exposure of potential receptor species to these sediments. 
Pesticide and arsenic impacted soil was also excavated from other areas of concern at the mill 
site and consolidated in the ash pit. The ash pit was a low lying excavated area that accepted 
effluent from the boilers. The ash in the pit was lightly impacted with heavy metals and 
polynuclear aromatic hydrocarbons (PAHs). Additional soils from other areas of concern were 
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also filled into the pit and the ash pit was covered with two feet of clean soil to prevent future 
exposure. 

These three areas within the mill site where contaminated soils have been left and capped will 
also require restrictions on excavation activities. These parcels are identified as the South Rock 
Canal, the Ash Pit, and the Waste Lake Discharge Ditch. An additional area of capped, 
impacted soil is present approximately three miles west of the mill at the former borrow 
pit/agricultural landfill. These areas contain pesticide, PAH and metal impacted soils which are 
buried beneath a clean soil cover. The excavation restrictions are necessary to prevent 
disturbance of these areas. These areas have been surveyed by a professional land surveyor and 
the coordinates have been provided to District personnel to ensure that no disturbance of these 
areas occurs. 

In summary, all of the physical assessment and remediation intended by District has been 
completed on all of the Exclusion Area parcels and all of the technical documents relating to the 
cleanup have been reviewed and accepted by FDEP. Remaining outstanding activities are to 
record the appropriate deed restrictions on a few of the parcels. Once these activities are 
completed, it is expected that the FDEP will issue SRCOs on the remaining parcels and all of 
the parcels can be conveyed to the District. 

The Talisman Exchange and the environmental remediation described in the preceding 
paragraphs occurred before Black & Veatch's involvement with the project. The District has 
verified that the variable water levels resulting from reservoir operation and subsequent 
resuspension of sediments were taken into account in the remediation assessment. Black & 
Veatch has been instructed that the District has accepted the standard of protection offered by 
the remediation. No further investigations into contamination are intended at this time. The 
Preliminary Design Report does not address any of these risks, and Black & Veatch accepts no 
responsibility of existing conditions as directed by the District. 
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3.0 DESIGN REQUIREMENTS AND CRITERIA 

3.1 PROJECT LIMITS AND SITE DATUM 
The EAA Reservoir A-1 Project is bounded by U.S. 27 on the east, STA-3/4 on the south, the 
Holey Land WMA on the southwest, and farmland in the EAA on the northwest and north.  

The horizontal datum for this report is North American Datum of 1983 (NAD83); and vertical 
datum is North American Vertical Datum of 1988 (NAVD88). Some other studies and designs 
use the National Geodetic Vertical Datum of 1929 (NGVD29) as a vertical datum. The 
relationship between them is NAVD88 = NGVD29 – 1.4 feet. 

3.2 FUNCTIONAL AND OPERATIONAL 

3.2.1 Inflow to Reservoir  
Reservoir inflows will consist of flows from the NNRC, Miami Canal, seepage collection canals, 
and precipitation. A more detailed description of each inflow is provided in Section 6.2.4 of the 
BODR. 

Inflow will be accomplished through the use of the new northeast pump station, the new control 
structure S-609 adjacent to the northeast pump station and the new control structures S-602 and 
S-603 from the STA-3/4 Inflow Canal. 

3.2.2 Discharge from Reservoir  
Reservoir discharges will consist of losses from evaporation, seepage, environmental deliveries, 
agricultural deliveries, and excess volume outflows. A more detailed description of each 
discharge is provided in Sections 6.2.5 and 6.2.6 of the BODR. 

Releases from the Reservoir will be made from the STA-3/4 Inflow Canal control structures S-
602 and S-603, the control structure S-609 and spillway adjacent to the northeast pump station, 
and pumped discharges from the irrigation pumps adjacent to the northeast pump station. 

3.3 SERVICE LIFE 
According to USACE Engineering Manuals EM-1110-2-3104, EM-1110-2-3102, and Major 
Pumping Station Engineering Guidelines, the design life for the new northeast pump station and 
any modifications to G-370 and G-372 pump stations will be 50 years. With proper maintenance, 
this design life can be achieved by following the guidance in those documents. 

The mechanical equipment will require rehabilitation or replacement over the design life. The 
engines and pumps will operate intermittently but will require regular maintenance. The engines 
may require at least one major overhaul during the design life while the pump materials will be 
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designed to provide long service life. The architectural and structural design of the pump stations 
will include elements that will require minimum maintenance and repair over the design life. 

The design elements for the geotechnical; structural; architectural; mechanical; civil;   plumbing; 
heating, ventilation, and air conditioning (HVAC); electrical; and instrumentation and control 
elements are described in more detail in Sections 5.2 through 5.8. 

3.4 PROJECT WORK LIMITS 
The Reservoir Project limits are bounded by U.S. 27 on the east, STA-3/4 on the south, the 
Holey Land WMA on the southwest, and farmland in the EAA on the northwest and north. A 
survey of some of the cross-sections along the boundary of the Reservoir was completed in 2004 
(Wantman Group, 2004). Final surveys for the northeast pump station and other Reservoir 
components will be completed when the approved facility locations have been finalized. 

3.5 UNITS 
The units and system of measurement will be in English. 

3.6 CODES AND STANDARDS  

3.6.1 General 
• CERP Guidance Memoranda 

• District Design Criteria Memoranda 

• District Standard Design Guidelines adopted August, 2005 

• Acceler8 Design Criteria Memoranda (DCM) 

3.6.2 Site Work Design Criteria 
Codes and standards: design and specification of all work shall be accordance with the latest 
laws and regulations of the federal government, with applicable local codes and ordinances, and 
with codes and industry standards referenced herein. Following is a summary of organizations 
with codes and standards referenced herein. 

• American Association of State Highway and Transportation Officials (AASHTO ) 

• American National Standards Institute, Inc. (ANSI) 
• American Society for Testing and Materials (ASTM) 
• Americans with Disabilities Act Accessibility Guidelines for Buildings and Facilities 

(ADAAG) 
• Asphalt Institute (AI) 
• Federal Highway Administration (FHWA) 
• Florida Department of Transportation (FDOT) 
• Manual on Uniform Traffic Control Devices (MUTCD) 
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• South Florida Water Management District (District) 
• Uniform Federal Accessibility Standards (UFAS) 
• United States Army Corps of Engineers (USACE) 

3.6.3 Geotechnical Design Criteria 
Codes and Standards: Design and specification of all work shall be in accordance with the latest 
laws and regulations of the federal government, with applicable local codes and ordinances, and 
with codes and industry standards referenced herein. Following is a summary of organizations 
with codes and standards referenced herein. Recommended and recognized standards from other 
organizations shall be used where required and approved to serve as guidelines for the design, 
fabrication, and construction when not in conflict with the standards referenced herein. 

• American Society for Testing and Materials (ASTM) 
• Design Manual for Roller Compacted Concrete (RCC) Spillways and Overtopping 

Protection, Portland Cement Association, 2002 
• Engineering Manual (EM) 1110-2-2300, General Design and Construction 

Considerations for Earth and Rock-Fill Dams 
- EM 1110-2-1901, Seepage Analysis and Control For Dams 

- EM 1110-2-1902, Slope Stability 

- EM 1110-2-2006, Engineering Design – Roller Compacted Concrete 

• Florida Building Code, 2004 Edition 
• Florida Department of Transportation (FDOT) 
• South Florida Water Management District (District) 
• United States Army Corp of Engineers (USACE) 

3.6.4 Architectural Design Criteria 
Codes and Standards: Design and specification of all work shall be in accordance with the latest 
laws and regulations of the federal government, with applicable local codes and ordinances, and 
with codes and industry standards referenced herein. Following is a summary of organizations 
with codes and standards referenced herein. 

• Florida Accessibility Code - Latest Edition  
• Florida Building Code - 2004 Edition 
• Occupational Safety and Health Administration - 29 CFR 

3.6.5 Structural Design Criteria 
Codes and Standards: Design and specification of all work shall be in accordance with the latest 
laws and regulations of the federal government, with applicable local codes and ordinances, and 
with codes and industry standards referenced herein. Following is a summary of organizations 
with codes and standards referenced herein. 
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• Aluminum Design Manual "Specifications for Aluminum Structures," 2000 

• American Concrete Institute (ACI) 

- ACI 318-02 "Building Code Requirements for Reinforced Concrete" 
- ACI 350-01/350R-01 "Code Requirements for Environmental Engineering 

Concrete Structures and Commentary" 
- ACI 350.4R-04 “Design Considerations for Environmental Engineering 

Concrete Structures” 
- ACI 530 “Building Code Requirements for Masonry Structures” 
- ACI 530.1 “Specification for Masonry Structures” 

• American Institute of Steel Construction, Inc. (AISC): Manual of Steel Construction, 
Allowable Stress Design, 9th Edition 

• American Society of Civil Engineers (ASCE) 7-02: Minimum Design Loads for 
Buildings and Structures 

• American Welding Society (AWS) 

- American Welding Society, Structural Welding Code – Steel 
- American Welding Society, Structural Welding Code – Stainless Steel 
- American Welding Society, Structural Welding Code – Aluminum 

• CERP Standard Design Manual, June 6, 2003 

• Concrete Reinforcing Steel Institute Handbook 

• Florida Building Code, 2004 Edition  

• PCI Design Handbook, Precast and Prestressed Concrete 

• South Florida Water Management District, Major Pumping Station Engineering 
Guidelines, December 1, 2005 

• United States Army Corps of Engineers (USACE) 

- EM 1110-1-2009 Architectural Concrete 
- EM 1110-2-2000 Standard Practice for Concrete for Civil Works Structures, 

dated 1 February 1994 
- EM 1110-2-2102 Waterstops and Other Preformed Joint Materials for Civil 

Works Structures, dated 30 September 1995 
- EM 1110-2-2104 Strength Design for Reinforced Concrete Hydraulic 

Structures, dated 30 June 1992 
- EM 1110-2-2105 Design of Hydraulic Steel Structures, dated 31 March 1993 
- EM 1110-2-2502 Retaining and Flood Walls, dated 29 September 1989 
- EM 1110-2-2701 Vertical Lift Gates, dated 30 November 1997 
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- EM 1110-2-3104 Structural and Architectural Design of Pumping Stations, 
dated 30 June 1989 

3.6.6 Special Mechanical Equipment Design Criteria  
Codes and Standards: Design and specification of all work shall be in accordance with the latest 
laws and regulations of the federal government, with applicable local codes and ordinances, and 
with codes and industry standards referenced herein. Following is a summary of organizations 
with codes and standards referenced herein. 

• American Association of State Highway and Transportation Officials (AASHTO) 

• American Bearing Manufacturers Association (ABMA) 

• American Gear Manufacturers Association (AGMA) 

• American Petroleum Institute (API) 

- API Standard 620 - Design and Construction of Large Low Pressure Storage 
Tanks 

- API Standard 650 - Welded Steel Tanks for Oil Storage 
• American Society of Mechanical Engineers (ASME)/American National Standards 

Institute (ANSI) 

- ANSI/ASME B1.20.1 - General Purpose Pipe Threads 
- ANSI/ASME B16.1 - Cast Iron Pipe Flanges and Flanged Fittings, Class 25, 

125, 250 and 800 
- ANSI/ASME B16.5 - Steel Pipe Flanges and Flanged Fittings 
- ANSI/ASME B16.11 - Forged Fittings, Socket-Welding and Threaded 
- ANSI/ASME B16.21 - Nonmetallic Flat Gaskets for Pipe Flanges 
- ANSI/ASME B16.25 - Butt-welding Ends 
- ANSI/ASME B31.10 - Pressure Piping 

• American Society of Testing and Materials (ASTM) 

- ASTM A36 - Structural Steel 
- ASTM A53 - Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and 

Seamless  
- ASTM A105 - Forgings, Carbon Steel for Piping Components  
- ASTM A139 - Electric Fusion Welded Steel Pipe 
- ASTM A139B - Specification for Electric-Fusion (Arc)-Welded Steel Pipe 
- ASTM A181 - Forgings, Carbon Steel for General Purpose Piping  
- ASTM A283 - Carbon Steel Plate, Shapes, or Bars 
- ASTM A307 - Specification for Carbon Steel Bolts and Studs, 60,000 psi 

Tensile  
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- ASTM A312 - Specification for Seamless and Welded Austenitic Stainless 
Steel Pipe 

- ASTM A563 - Specifications for Carbon and Alloy Steel Nuts 
- ASTM A568 - Steel, Sheet, Carbon, and High Strength, Low Alloy Hot 

Rolled and Cold Rolled 
- ASTM A570 - Hot Rolled Carbon Steel Sheet 
- ASTM F593 – Stainless Steel Bolts, Hex Nuts, Screws, and Studs, 2000 

• American Water Works Association (AWWA)  

- AWWA C200 - Steel Water Pipe 6 Inches and Larger   
- AWWA C207 - Steel Pipe Flanges for Waterworks Service, Sizes 4 Inch 

through 144 Inch 
- AWWA C208 - Dimensions for Fabricated Steel Water Pipe Fittings 
- AWWA M11 - Steel Water Pipe - A Guide for Design and Installation   
- AWWA C600 - Installation of Ductile-Iron Water Mains and their 

Appurtenances 
• ANSI/ASME B36.10 - Welded and Seamless Wrought Steel Pipe 

• CERP Standard Design Manual, 2003, USACE Jacksonville District and the District 

• EPA Regulation 40 CFR Part 280.41 

• Heat Exchange Institute (HEI) 

• Hydraulics Institute Standards (HI) 

- ANSI/HI Standard 9.8-1998 - Pump Intake Design 
- ANSI/HI Standard 2.1-2.6-2000 - Standards for Vertical Pumps 
- ANSI/HI Standard 9.6.1-1998 – NPSH Margin 

• Manufacturers Standardization Society of Valve and Fitting Industry (MSS) 

- MSS-SP 58 (1993) Pipe Hangers and Supports + Materials, Design, and 
Manufacture 

- MSS-SP 69 (1996) Pipe Hangers and Supports + Selection and Application 
• National Fire Protection Association (NFPA) 

- NFPA 30 - Flammable and Combustible Liquids Code 
- NFPA 30A - Automotive and Marine Station Code 
- NFPA 37 - Stationary Combustion Engines and Gas Turbines 
- NFPA 329 - System Test 

• Pipe Fabrication Institute (PFI): 

- PFI-ES5 - Cleaning of Fabricated Pipe 
• Steel Structures Painting Council (SSPC) 
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- SSPC SP1 - Solvent Cleaning  
- SSPC SP3 - Power Tool Cleaning   
- SSPC SP5 - White Metal Blast Cleaning  
- SSPC-SP6 - Commercial Blast Cleaning 
- SSPC SP7 - Brush Off Blast Cleaning 

• South Florida Water Management District, Major Pumping Station Engineering 
Guidelines, December 1, 2005 

• Underwriters Laboratories Inc. (UL) 

- UL-142 - Steel Aboveground Tanks for Flammable and Combustible Liquids  
• United States Army Corps of Engineers (USACE) 

- EM 1110-2-3102, General Principles of Pumping Station Design and Layout, 
1995 

- EM 1110-2-3104, Structural and Architectural Design of Pumping Stations, 
1989 

- EM 1110-2-3105, Mechanical and Electrical Design of Pumping Stations, 
1999  

3.6.7 HVAC, Plumbing and Fire Suppression Design Criteria 
Codes and Standards: Design and specification of all work shall be in accordance with the latest 
laws and regulations of the federal government, with applicable local codes and ordinances, and 
with codes and industry standards referenced herein. In addition to the applicable codes and 
standards previously identified, the system designs will also be based on but not limited to the 
following publications and standards: 

• American Society of Heating, Refrigeration, and Air Conditioning Engineers 
(ASHRAE) Handbooks and Standards 

• American Society of Plumbing Engineers (ASPE) Handbooks 

• Florida Building Code 2001 – Mechanical 

• Florida Building Code 2001 – Plumbing 

• Florida Fire Protection Code  

• South Florida Water Management District, Major Pumping Station Engineering 
Guidelines, 2004 

• National Fire Protection Association Recommended Practices (NFPA) and Manuals 

• Occupational Safety and Health Act (OSHA) Standards Manual 

• Sheet Metal and Air Conditioning Contractor National Association (SMACNA) 
Handbooks 
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3.6.8 Fire Protection and Detection Design Criteria 
Codes and Standards: Design and specification of all work shall be in accordance with the latest 
laws and regulations of the federal government, with applicable local codes and ordinances, and 
with codes and industry standards referenced herein. Following is a summary of organizations 
with codes and standards referenced herein. 

• International Building Code (International Code Council) - 2003 

• International Fire Code (ICC) - 2003 

• National Fire Protection Association (NFPA) 

• Occupational Safety and Health Administration (OSHA) 

• Underwriters’ Laboratories, Inc. (UL) 

3.6.9 Electrical Design Criteria 
Codes and Standards: Design and specification of all work shall be in accordance with the latest 
laws and regulations of the federal government, with applicable local codes and ordinances, and 
with codes and industry standards referenced herein. Following is a summary of organizations 
with codes and standards referenced herein. 

• American National Standards Institute (ANSI) 

- ANSI C2, National Electrical Safety Code 
- ANSI C84.1, Electric Power Systems and Equipment - Voltage Ratings 
- ANSI A117.1, Buildings and Facilities - Providing Accessibility and Usability 

for Physically Handicapped People 
- ANSI/IEEE Std. 242, Recommended Practice for Protection and Coordination 

of Industrial and Commercial Power Systems (The Buff book) 
• Institute of Electrical and Electronics Engineers (IEEE) C62.41 Surge Voltage in Low 

Voltage AC Power Circuits 

• Illuminating Engineering Society (IES) Lighting Handbook, Reference Volume and 
Application Volume 

• National Fire Protection Agency (NFPA) 

- NFPA 70, National Electrical Code 
- NFPA 72, National Fire Alarm Code 
- NFPA 101, Code for Safety to Life from Fire in Buildings and Structures 
- NFPA 78, Lightning Protection Code 

• Uniform Federal Accessibility Standards (UFAS) 

• UL 268, Smoke Detectors for Fire Protective Signaling Systems 

• USACE Technical Standards, TI-800-01 
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3.6.10 Instrumentation and Controls Design Criteria 
Codes and Standards: Design and specification of all work shall be in accordance with the latest 
laws and regulations of the federal government, with applicable local codes and ordinances, and 
with codes and industry standards referenced herein. Following is a summary of organizations 
with codes and standards referenced herein. 

• American National Standards Institute (ANSI) 

- ANSI C37.90 (1989) Relays and Relay Systems Associated with Electric 
Power Apparatus 

- ANSI C37.90.1 (1989) Surge Withstand Capability (SWC) Test for Protective 
Relays and Relay Systems 

- EM ANSI/EIA/TIA -232-F (2002) Interface Between Data Terminal 
Equipment and Data Circuit-Terminating Equipment Employing Serial Binary 
Data Interchange 

• Institute of Electrical and Electronics Engineers (IEEE) 

- IEEE C62.41 (1991) Recommended Practice for Surge Voltages in Low- 
Voltage AC Power Circuits 

- IEEE Std 100 (2000) IEEE Standard Dictionary of Electrical and Electronics 
Terms 

- IEEE Std 802 (1990; R 1995) Information Processing Systems, Local Area 
Networks: Part 4: Token Passing Bus Access Method and Physical Layer 
Specifications 

• International Electrotechnical Commission (IEC) 61131-3 (2003) Programmable 
Controllers — Part 3: Programming Languages 

• National Electrical Manufacturer’s Association (NEMA) 

- NEMA 250 (1997) Enclosures for Electrical Equipment (1,000 Volts 
Maximum) 

- NEMA ICS 1 (2000) Industrial Control and Systems: General Requirements 
- NEMA ICS 2 (2000) Industrial Control and Systems: Controllers, Contactors, 

and Overload Relays Rated 600 volts 
- NEMA ICS 4 (2000) Industrial Control and Systems: Terminal Blocks 
- NEMA ICS 6 (1993; R 2001) Industrial Control and Systems: Enclosures 

• National Fire Protection Agency (NFPA)  70 (2002) National Electrical Code 

• Underwriter’s Laboratories 

- UL 1059 (2001) Terminal Blocks 
- UL 508 (1999; Rev thru Dec 2002) Control Equipment 
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3.6.11 Telemetry System Design Criteria 
Codes and Standards: Design and specification of all work shall be in accordance with the latest 
laws and regulations of the State of Florida and the federal government, with applicable local 
codes and ordinances, and with codes and industry standards referenced herein. Following is a 
summary of organizations with codes and standards referenced herein. 

• Electronics Industries Alliance (EIA) 

- EIA ANSI/TIA/EIA-222-F (1996) Structural Standards for Steel Antenna 
Towers and Antenna Supporting Structures 

- EIA ANSI/EIA/TIA-232-F (2002) Interface Between Data Terminal 
Equipment and Data Circuit Terminating Equipment Employing Serial Binary 
Data Interchange 

- EIA ANSI/EIA-310-D (1992) Racks, Panels, and Associated Equipment 
• Federal Communications Commission (FCC) 47 CFR 15 Radio Frequency Devices 

• District Design Standards and Guidelines 

3.6.12 Design Criteria Memoranda  
Following is a summary of the Design Criteria Memoranda and their respective issue dates. 

• DCM-1 Hazard Potential Classification August 19, 2005 

• DCM-2 Wind and Precipitation Design Criteria for Freeboard October 11, 2005 

• DCM-3 Spillway Capacity and Reservoir Drawdown Criteria  August 19, 2005  

• DCM-4 Minimum Dimensions of Dams and Embankments August 19, 2005 

• DCM-5 Major Pump Station Engineering Guidelines December 1, 2005 

• DCM-6 Geotechnical Seismic Evaluation of CERP Dam  
 Foundations May 16, 2005  

• DCM-7 Procedure for Development of Engineering  
 Construction Cost Estimates August 5, 2005 

• DCM-8 Vulnerability Protection Requirements In Progress 

• DCM-9 Embankment Instrumentation In Progress 

• DCM-10 Construction Quality Assurance Procedures In Progress 

• DCM-11 Post Construction/Inspection/Dam Safety Program In Progress 

• DCM-12 Value Engineering In Progress 
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4.0 AMENDMENTS TO BASIS OF DESIGN REPORT 
This Section describes changes in the design or documentation that have been made since the 
BODR was submitted. There are seven amendments to the BODR: 

• The S-610 pump station was shifted out of the embankment and the discharge arrangement 
was changed to over-the-embankment rather than through-the-embankment 

• Formed suction intakes were used for the S-610 pump station 

• The operations floor in the S-610 pump station was raised 

• The seepage pumps located in the S-610 pump station were changed to serve only the North 
seepage canal. The South seepage canal will be routed to the existing seepage pump located 
in the G-370 pump station 

• Irrigation pumps will be provided at the S-609 control structure to pump from the Reservoir 
to the NNRC when the Reservoir is too low to flow by gravity into the NNRC 

• The capacity of the S-610 pump station and connector canal from the NNRC was increased 
to 5,000 cfs 

• For the S-602 and S-603 control structures, the gates were moved to the interior side of the 
embankment, a slide gate was added to each culvert, and stop log groves were added to each 
culvert both on the interior and exterior of the embankment. The structures were shifted to be 
as close as practical to the existing G-383 control structure. 

4.1 S-610 PUMP STATION SHIFTED 
For the BODR the S-610 pump station (then designated as the northeast pump station) was 
generally located along the eastern side of the Reservoir near the Northeast corner. As part of the 
30 percent design for the embankments, the Northeast corner of the Reservoir was rounded as a 
cost savings measure. The S-610 pump station was subsequently moved into the curve and 
positioned such that an approximate 1,000-foot straight run could be maintained in the connector 
canal between the pump station and the NNRC. In accordance with the BODR and directions 
from the TRB, the design proceeded with the pump station located in the embankment and the 
discharges from the pumps passing through the embankment with valves providing backflow 
protection. As a result of workshops conducted on May 12, 2006 and May 24, 2006, the pump 
station was shifted out of the embankment and the pump discharge lines were routed over the 
embankment at a height sufficient to provide backflow protection without the need for valves. 

4.2 FORMED SUCTION INTAKES 
The recommendation in the BODR was to conservatively follow Hydraulic Institute Standards 
for pump suction submergence. Subsequent discussions with pump suppliers revealed that using 
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this approach would not assure that vortexing would not occur at the pump intake. Use of a 
formed intake reduces the submergence requirements and justifies the additional concrete work 
for constructing the formed intake. 

4.3 RAISED S-610 OPERATING FLOOR 
The S-610 operating floor elevation was established in the BODR on the basis of required 
clearance for the pumps. Setting the operating floor elevation also established the basement floor 
elevation for the pipe chase such that the floor elevation would be below the potential high water 
level in the connector canal. The operating floor level was raised from El. 19.0 to El. 28.0 in 
order to eliminate this possibility.  

4.4 SEEPAGE PUMPING MODIFICATIONS 
It was recommended in the BODR and accepted by the Acceler8 Team that seepage pumping for 
all of the Reservoir seepage canals would be located in the S-610 pump station. The existing 
seepage pumping system in the G-370 pump station was to be connected to the eastern seepage 
canal for additional reliability. The basis for this recommendation was that: 

• The G-370 seepage pumps discharge to the Inflow Canal for STA-3/4 rather than to the 
Reservoir 

• Seepage pumping modification would be required in the event that the PIR is implemented 
• The general comment from Operations has been that they never have sufficient seepage 

pumping capability 
• The District has previously expressed a concern regarding reducing the treatment capacity of 

the STA by allowing seepage to enter the STA 
• At a meeting on May 12, 2006 the Engineer was directed by Acceler8 to utilize the G-370 

seepage pumps and to eliminate the redundant pumps serving the eastern seepage canal from 
the S-610 pump station. This is functionally acceptable to Engineer. The firm capacity of the 
G-370 seepage pumps (150 cfs) is essentially equal to the required capacity established 
through modeling, which was conducted using the conservative assumption that it would be 
necessary to draw down the seepage canal to 3.5 feet below normal. The project cost will be 
reduced due to elimination of four pumps from the S-610 pump station and significant 
reduction in the size of the auxiliary generators. 

4.5 IRRIGATION PUMPS 
While irrigation pumps were recommended in the BODR as a means of transferring water for 
agricultural deliveries from the Reservoir to the NNRC when the Reservoir water level was low, 
sizing and configuration was not established at that time. If necessary, the irrigation pumps can 
also supply water for environmental deliveries. Design criteria can be found in Section 5 of the 
Preliminary Design Report. The pumping system has been incorporated into the S-609 control 
structure and is shown in the Preliminary Drawings. 

4.6 PUMP STATION AND CONNECTOR CANAL CAPACITY 
As directed by the TRB, the design of the S-610 pump station will include provisions to expand 
the capacity to 5,000 cfs. To accommodate this future expansion, the connector canal between 
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the pump station and the NNRC will be sized for the future flow. Design criteria and details can 
be found in the Preliminary Design documents. 

4.7 MODIFICATION TO S-602 AND S-603 CONTROL STRUCTURES 
The S-602 and S-603 control structures were not specifically located in the BODR other than to 
place them on either side of the G-383 control structure. The structures were shifted to be near 
G-383 in order to preserve the capability to develop flow calibration curves for Reservoir 
outflow without the installation of flow monitoring equipment. The structures have been 
positioned to minimize hydraulic impacts on STA-3/4 inflow structures. Control gates have been 
moved to the interior of the Reservoir. A roller gate will be provided for control and shutoff on 
each culvert and a slide gate will be provided to back up each roller gate and provide capability 
to dewater the roller gate area for maintenance. Stop logs will be provided on both the interior 
and exterior structures to dewater individual culverts for maintenance of the gates and inspection 
of the culvert.  

4.8 PROJECT ASSURANCES 
The following Project Assurances section was provided by Acceler8 following the submittal of 
the BODR. It encompasses the entire project area and is applicable for inclusion in this 
Preliminary Design Report. 
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PROJECT ASSURANCES 
(as provided by Acceler8) 

1.0 INTRODUCTION 
The EAA Reservoir A-1 Preliminary Design Report for the Everglades Agricultural Area (EAA) 
Storage Reservoir Project recommends a plan in Palm Beach County that is designed to capture, 
store and redistribute freshwater previously lost to tide and to regulate the quality, quantity, 
timing and distribution of water flows. Additional storage in the project area is needed to reverse 
declines in ecological function and productivity in Lake Okeechobee and the estuaries of the 
Caloosahatchee River and St. Lucie Canal. The overall objectives of the EAA Storage Reservoir 
A-1 project are to improve the timing of environmental deliveries to the Water Conservation 
Areas (WCAs), including reducing damaging flood releases from the Everglades Agricultural 
Area; reducing Lake Okeechobee regulatory releases to the estuaries; meeting EAA irrigation 
and Everglades water demands; and providing incidental flood protection in the EAA.  
Constructing and operating the EAA Reservoir A-1 would reduce water demands from Lake 
Okeechobee, reduce the need to back-pump EAA storm water to the Lake, and reduce the 
damaging pulsed regulatory releases from Lake Okeechobee to the Caloosahatchee River and St. 
Lucie Canal. This should enhance habitat function and quality in Lake Okeechobee’s littoral 
zone, the WCAs and the Caloosahatchee River and St. Lucie estuaries (the northern estuaries), 
and improve native plant and animal species abundance and diversity by retaining natural waters 
in the system. Benefits to the downstream estuaries are expected as a result of reduction in abrupt 
and high-volume fresh water flows and pulsed releases from Lake Okeechobee.  

2.0 REASONABLE ASSURANCES FOR ACCELER8 PROJECTS  
Although Florida State statutes (F.S) require analyses in the Draft Project Implementation Report 
for the EAA Storage Reservoir, theses analyses are provided as supplemental information for the 
Acceler8 preliminary design report. The types of analyses provided herein are described below. 
 
Section 373.1501(5)(d), F.S. states that the SFWMD shall “Consistent with this Chapter, the 
purpose for the restudy in the Water Resources Development Act of 1996, and other applicable 
federal law, provide reasonable assurances that the quantity of water available to existing legal 
users shall not be diminished by implementation of project so as to adversely impact existing 
legal users, that existing levels of service for flood protection will not be diminished outside the 
geographic area of the project, and that water management practices will continue to adapt to 
meet the needs of the restored natural environment.” 
 
Section 373.470(3)(c), F.S. states that “Each project implementation report shall also identify the 
increase in water supplies resulting from the project component. The additional water supply 
shall be allocated or reserved by the District under Chapter 373.” 
 

2.1 Water Supply Assurance 
This section is intended to provide sufficient information for providing “reasonable assurances 
that the quantity of water available to existing legal users shall not be diminished by 
implementation of project components so as to adversely impact existing legal users, . . .” 
Section 373.1501(5)(a), F.S. Pursuant to Section 373.219, Florida Statutes, existing legal users 
are those that have a consumptive use permit or are exempt from permitting requirements, such 
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as domestic users. Section 373.2223(4), F.S. requires that when establishing a water reservation 
for protection of fish and wildlife, existing legal users “be protected so long as such use is not 
contrary to the public interest.” 
 
These requirements necessitate a quantification of the amount of water permitted to all existing 
legal users, used by exempt users or protected through settlement agreements between the 
Seminole Tribe of Indians of Florida and the SFWMD affected by the EAA Reservoir A-1 
project. This quantification is included in the existing condition PIR baseline model run which is 
compared to the selected alternative plan to examine the potential impact of the Acceler8 project 
on the quantity and quality of water for the existing legal users. 
 
To identify project effects, the regional water management system including the operations of the 
EAA Reservoir A-1 project is simulated with the regional model, South Florida Regional Water 
Management Model, version 5.4. Modeled outputs are compared to those produced for the 
Existing Condition in 2005. Table 2.1-1 lists the existing legal users potentially affected by the 
EAA Reservoir A-1 project and their sources.  
 

Table 2.1-1  Existing Legal Users Potentially Affected by the EAA Reservoir A-1 Project 

Existing Legal Users Source 
Lake Okeechobee Service Aarea, including 
Everglades Agricultural Area 

Lake Okeechobee; local basin storage and 
runoff 

Urban Water Supplies:  Lower East Coast Lake Okeechobee, local basin storage and 
runoff; surficial aquifer 

Urban Water Supplies:  C-44 Canal/St. 
Lucie Basin 

Lake Okeechobee; local basin storage and 
runoff; surficial aquifer 

Urban Water Supplies: C-43 
Canal/Caloosahatchee Basin 

Lake Okeechobee; local basin storage and 
runoff; surficial aquifer 

Seminole Tribe of Florida (Big Cypress 
Reservation) 

Lake Okeechobee; local basin storage and 
runoff; surficial aquifer 

Miccosukee Tribe of Indians of Florida 
(WCA 3 and Everglades National Park) 

Lake Okeechobee; local basin storage and 
runoff 

Exempt Domestic Users varies 
 
 
2.1.1 Hydrologic Model Simulations  
Two different operational plans were modeled to evaluate project assurances and Savings Clause 
requirements (see Table 2.1-2). A volume envelope approach was used in the hydrologic 
simulation modeling to determine the range of volumes that the EAA Reservoir A-1 project is 
capable of delivering to meet environmental demands and for the other water-related needs of the 
south Florida region.  
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Table 2.1-2 Model Simulations 
Simulation 

Name 
Explanation Description 

ExPIR Existing 
Condition PIR 
Baseline 

2005 Baseline condition for State of Florida existing legal 
users evaluation 

EAA-
NoRDO 

Existing 
Condition –With 
Project 

Conservative with-project simulation (EAA Reservoir A-1 
operated to act as a surge tank for Lake Okeechobee releases) 
performed for comparison to baselines to evaluate project 
effects; WCAs operated per regulation schedules. 

EAA-RDO Existing 
Condition – With 
Project 

Potentially optimized with-project simulation performed for 
comparison to baselines to evaluate project effects; 
environmental deliveries to WCAs and ENP per rainfall-
driver triggers 

 
The EAA-RDO model run represents a potentially optimized operational scenario whereby water 
can be prospectively delivered out of the EAA Reservoir A-1 based on a series of rainfall-based 
(aka rain driven operations – RDO) environmental targets in the Water Conservation Areas and 
Everglades National Park while still maintaining Existing Conditions water supply performance.  
 
The EAA-NoRDO model run represents a more conservative operational scenario, whereby the 
EAA Reservoir A-1 is operated primarily as a surge tank for the storage of regulatory releases 
from Lake Okeechobee and EAA runoff, and water is delivered out of the EAA Reservoir A-1 
primarily to ensure, at a minimum, that Existing Conditions water supply performance (including 
agriculture, urban and fish and wildlife and Everglades National Park) is achieved as a result of 
project implementation.  The regulation schedules are in effect in the WCA’s and not rain driven 
operation (No-RDO). 
 
2.1.2 Urban and Agricultural Water Supply 
Existing legal users of water supply for urban and agricultural uses of water likely to be affected 
by implementation of the EAA Storage Reservoir A-1 include users in the Lake Okeechobee 
Service Area (LOSA), which includes EAA, the C-43 (Caloosahatchee) Basin, the C-44 (St. 
Lucie) Basin, as well as L-8, S-4, S-236 Lower Istokpoga, North and Northeast Lake Shore 
Basins and 298 Districts surrounding the Lake. In addition to LOSA, existing legal users include 
the North Palm Beach Service Area, and Lower East Coast Service Areas 1, 2, and 3. As would 
be expected through the construction and operation of an impoundment capable of storing 
approximately 190 k acre-feet of water, implementation of the project will increase the quantity 
of water available to meet agricultural and urban water supply demands. The following sections 
summarize project effects on users of water for agricultural and urban water supplies in the 
project area, which are based on operations closer to existing conditions (EAA-NoRDO). In the 
other operating scenario (EAA-RDO), water is delivered to WCA’s and ENP when available to 
meet natural system demands. The EAA-RDO model simulation was not optimized for this 
condition and resulted in one additional water supply restriction event when Lake Okeechobee 
stages fell into the Supply-Side Management zone. During actual operations, deliveries south to 
the WCA’s and ENP would be moderated to avoid these low Lake levels. 
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Everglades Agricultural Area - Due to the reduction in demand for supplemental irrigation 
associated with the conversion of agricultural lands within the Everglades Agricultural Area 
(including the footprint of the EAA Reservoir A-1 project), the overall demand for supplemental 
irrigation in the Everglades Agricultural area is reduced from annual average of 348 k ac. ft. in 
the Existing Conditions to 331 k ac. ft. (EAA-NoRDO) as a result of project implementation.  
 
Compared to Existing Conditions volumes, the EAA Storage Reservoir A-1 project will reduce 
the volume of unmet demand for supplemental irrigation in the Everglades Agricultural Area by 
approximately 12.0 k ac. ft., from 25 k ac. ft. to 13 k ac. ft. (36-year annual averages).  This 
represents a percentage reduction of approximately 4.0 percent.  
 
This overall improvement toward meeting demands for supplemental irrigation is accomplished 
by reducing the volume of water delivered from Lake Okeechobee to meet irrigation demands 
from an annual average volume of approximately 323 k ac. ft. to 217 k ac. ft., while providing an 
average of 101 k ac. ft. for irrigation from the EAA Reservoir A-1 itself (period of record).  
 
Other Areas of Lake Okeechobee Service Area - Compared to Existing Conditions quantities, 
modeling results indicate that the EAA Reservoir A-1 project will reduce the average annual 
volume of unmet demands for supplemental irrigation from Lake Okeechobee to supply areas of 
Lake Okeechobee Service Area other than EAA (namely, S-4, S-236, L-8, Lower Istokpoga, 
North and Northeast Lake Shore Basins plus 298 Basins) from 5.5 percent to 4.3 percent for the 
EAA-NoRDO model simulation. For these portions of LOSA, the project will reduce the volume 
of unmet demands (water year) from approximately 5 k ac.-ft. (Existing Conditions) to less than 
4 k ac.-ft (EAA-NoRDO).  
 
C-43 (Caloosahatchee) Basin - Modeling results indicate that on average annually, the project 
will reduce the volume of unmet demand for supplemental irrigation in the C-43 Basin (4.5 
percent; approximately 5 k ac.-ft.) compared to the Existing Condition volume (5.8 percent; 
approximately 6.4 k ac.-ft.).  
 
C-44 (St. Lucie Canal) Basin - For the C-44 Basin, modeling results indicate that the project will 
result in a decrease from the Existing Conditions level of unmet demand for supplemental 
irrigation (6.4 percent; approximately >1 k ac.-ft) to 4.8 percent.  
 
North Palm Beach and Lower East Coast Service Areas - Based on modeling results, 
implementation of the EAA Reservoir A-1 project will improve water supply performance in the 
North Palm Beach Service Area and Lower East Coast Service Areas 1 (central and southern 
Palm Beach County), 2 (Broward County) and 3 (Miami-Dade County), although the project 
effects are least significant in Service Area 2. In particular, although Lake Okeechobee stages are 
lower on average (thereby improving in-lake habitat conditions), storage of Lake Okeechobee 
discharges and runoff from the Everglades Agricultural Area by the project creates additional 
capability for Lake Okeechobee to provide water supply deliveries to these areas. Project 
implementation is also predicted to result in fewer months experiencing water supply cutbacks 
and, either no effect, or a reduction in the volume of cutbacks for public water supplies all 
service areas; results are summarized in Table 2.1-3. 
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Table 2.1-3 Number of Years with a Restriction Event and Total Number of Months of 
Restrictions in 36 year Simulation 

 2005 Existing Condition 
(ExPIR) 

2005 Existing Condition 
with EAA Storage 

Reservoir 
(EAA-NoRDO) 

Service Area Number of 
Years 

Total 
Number of 

Months 

Number of 
Years 

Total 
Number of 

Months 
LOSA 9 25 4 7 
LECSA 1 6 39 4 29 
LECSA 2 24 128 24 127 
LECSA 3 5 36 3 25 
North Palm Beach SA 5 34 3 24 

 
The results of this comparative analysis indicate the quantity of water for the existing legal users 
within the EAA Reservoir A-1 Project boundary will not be diminished. Based upon this 
information, the SFWMD is providing reasonable assurances that the quantity of water available 
to existing legal users shall not be diminished by implementation of project components so as to 
adversely impact existing legal users. 
 
2.2 Flood Protection Assurance  
The primary purpose of the Project is to store runoff from the EAA and discharges from Lake 
Okeechobee to improve ecological functions in Lake Okeechobee, the St. Lucie and 
Caloosahatchee Estuaries, and the EPA. The storage of up to 190,000 acre-feet of water in an 
above ground EAA Reservoir A-1 operated at a normal above ground pool depth of 12 feet will 
incidentally improve flood protection by removing 16,700 acres from the drainage basin. The 
EAA Reservoir A-1 may be expected to increase average elevations of groundwater in adjacent 
lands unless appropriate flood mitigation measures are included as part of project 
implementation. Sub-regional hydrologic modeling has been conducted using the MODFLOW (a 
three-dimensional groundwater flow model) and SEEP/W (a two-dimensional finite element 
model) to determine the project’s effects on the level of service for flood protection in 2005.  

An initial evaluation of potential project effects has been conducted for the Project using the 
MODFLOW model. The results of the initial evaluation indicate that the Project may increase 
groundwater elevations in portions of STA 3/4 adjacent to the Project and in a small area of the 
Holey Land WMA. A slight increase in groundwater elevations beneath STA 3/4 is not expected 
to adversely affect water quality treatment functions of that project and can be further managed 
by project surface water operations considering these groundwater deliveries. The effects within 
the Holey Land WMA are confined to within approximately 500 to 1000 feet of the EAA 
Reservoir A-1 project footprint, and are not expected to adversely affect fish and wildlife habitat 
and recreational use functions of that area and can be further managed by project surface water 
operations considering these groundwater deliveries. 

The project includes a 150-200 foot buffer area surrounded by a seepage collection canal 
including seepage return pumps to manage seepage within the project footprint. Due to the 
inclusion of this feature, the initial evaluation did not indicate that there was an effect on 
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groundwater elevations in agricultural lands north of the Project site beyond the Project footprint 
due to the southeasterly gradient of groundwater in this area. Project engineers have 
recommended including a cutoff wall beneath the levee to provide additional stability and 
seepage control. The cutoff wall would provide additional control of seepage resulting from the 
hydraulic head created by the storage of water in the EAA Reservoir A-1. This feature is 
included in the cost estimate for the selected alternative plan. Due to the location of the proposed 
buffer and seepage collection system west of the FDOT right-of-way for U.S. 27 and the results 
of the preliminary hydrologic and hydraulic modeling analyses to date, which indicate that the 
proposed EAA Reservoir project is not expected to result in increased water levels in adjacent 
canal systems, the EAA Reservoir A-1 Project is not expected to adversely impact the integrity 
of U.S. 27. 

A summary of the effect on groundwater levels in the vicinity of the Project due to operation of 
the EAA Reservoir A-1 is included on Figure 2.2-1. 
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Figure 2.2-1 Final Selected Seepage Mitigation Plan along with Maximum Offsite Water Level Changes with a 12 Foot Pool in EAA Reservoir A-1 

Configuration: 

• EAA Reservoir A-1 at full depth of 12 feet 
• 34-foot cutoff  wall and seepage canal around 

northwest, north, and east sides of EAA Reservoir 
A-1; 10 foot cutoff and no seepage canal along 
STA-3/4 and Holey Land 

• Seepage canal held 3.5 feet below farm water 
levels. Assumes STA and Holey Land are not 
operated to offset the rise in groundwater levels 

Results: 
• This alternative keeps rise in groundwater levels in 

farms less than 0.3 feet 
• This alternative causes a rise in groundwater levels 

of up to 2.5 feet in STA-3/4 and Holey Land. 
Keeps groundwater at acceptable levels beneath 
U.S. 27. Some seepage will migrate to the Holey 
Land during periods of the year when the water 
level in the Supply Canal is elevated to fill the 
EAA Reservoir A-1. Seepage to the north of the 
Supply Canal will be controlled by an existing 
seepage canal 

• Total EAA Reservoir A-1 seepage = 346 cfs (only 
when EAA Reservoir A-1 is full) 

• Seepage canal collects 290 cfs 
• Total additional volume to STA-3/4 is 

approximately 10,900 acre-feet per year with a 
maximum additional flow rate of approximately 29 
cfs when Supply Canal is floated to 8 feet 

• Net additional volume to the Supply Canal is 
approximately 30,100 acre-feet per year. 
Maximum flow into Supply Canal is 
approximately 84 cfs when EAA Reservoir A-1 is 
full of water. Maximum flow out of Supply Canal 
to surrounding areas is approximately 60 cfs when 
Supply Canal is floated to 8 feet. 

• Total additional volume to Holey Land is 
approximately 9,900 acre-feet per year with a 
maximum additional flow rate of approximately 39 
cfs when Supply Canal is floated to 8 feet 

• Seepage control cost for Alternative 3 = 
$64,590,000 
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3.0 INCREASED WATER SUPPLY AVAILABLE FROM PROJECT 

3.1 State Requirements 
Section 373.470, F.S., requires that the PIR identify the increase in water supplies resulting from 
the project components and that the additional water be allocated or reserved under Chapter 373, 
F.S. The Acceler8 is providing this same information for the public’s use. 
 
The EAA Reservoir A-1 project is intended to affect Lake Okeechobee, the St. Lucie and 
Caloosahatchee Estuaries, and WCAs 3 and Everglades National Park. In terms of the quantity of 
water for the protection of fish and wildlife in these areas, the project’s effects have been 
evaluated by comparing volume probability curves based on water budget data produced by a 
regional scale model (the South Florida Water Management Model vs. 5.4). To identify project 
effects, the regional water management system including the operations of the selected 
alternative plan have been simulated with the regional model, and the modeled outputs compared 
to those produced for the base condition representative of the initiation of project operations 
(Existing Condition).  
 
Similar to the process for identifying water for the protection of fish and wildlife, to evaluate 
effects of the project on water for other water-related needs, the selected alternative plan is added 
to other components of the regional water management system and modeled with the regional 
hydrologic simulation model, and the modeled outputs compared to those produced for the 
existing condition representing conditions as of 2005 (Existing Conditions). The project’s effects 
have been evaluated by applying water supply performance measures used during plan 
formulation for the PIR produced by a regional scale model.  

3.2 Model Simulation Period 
The model used to determine project effects simulates the period from January 1, 1965 through 
December 31, 2000. Therefore, there are 36 years of data but only 35 water years (November 1, 
1965 through December 31, 2000) considered in the analysis of water to be reserved for the 
natural system. 

3.3 Volume Probability Curves 
For purposes of identifying water for the natural system, volume probability curves are produced 
depicting the range of the quantities of water delivered to selected natural areas under all climatic 
conditions through the period of record used to perform project evaluations. The volume 
probability curve indicates the probability (percentage of time equaled or exceeded) that a certain 
quantity of water is delivered to natural areas for fish and wildlife protection as a function of 
historical rainfall distribution. To identify incremental project effects, volume probability curves 
for the with-project condition are compared to volume probability curves for the existing 
condition in 2005. 
 
Volumes of water to be potentially made available by the EAA Reservoir A-1 project were 
synthesized from SFWMM simulations, and are based on a 36-year (35-water-year) simulated 
period of record. The total volume of water made available by the project was synthesized for 
each water year as the difference between volumes observed in the “without-project” simulation 
and the “with-project” simulation. For each water year, the observed differences (i.e., with-
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project-volume minus without-project-volume) in volumes delivered into and out of a given sub-
basin were noted, and charted as: time series of total annual volumes made available; and total 
annual volume exceedance curves.  
  
In an effort to present the potential utility and benefit of the EAA Reservoir A-1 project, while 
recognizing that potential near-term constraints on its operations exist, the volumes to be 
potentially made available by the EAA Reservoir A-1 project are presented as a volume 
envelope. The upper and lower quantities of the volume envelope illustrate total volumes of 
water that could be made available as a result of this project’s implementation.  

3.4 Water Made Available by the Project for Natural System 

3.4.1 System-wide Effects 
For those projects expected to result in system-wide effects on the natural system and other water 
related needs in south Florida, a regional-scale hydrologic simulation model is utilized to 
evaluate those effects. Due to its central location, storage volume, and influence on the regional 
water budget, the EAA Reservoir A-1 project is expected to have system-wide effects. To 
identify these effects and quantify the water made available by the project, a model simulation 
representing Existing Conditions in 2005 (the timeframe for the EAA Storage Reservoir’s 
Project Implementation Report) is compared to a simulation of the same existing conditions plus 
the EAA Reservoir A-1 project’s selected plan features and operations (Table 3.4-1).  

To evaluate system-wide effects on the natural system, the SFWMM is used to identify the 
quantity, timing, and distribution water made available by the project in the Water Conservation 
Areas (WCAs) and Everglades National Park.  

Water made available by the EAA Reservoir A-1 project includes both water for the natural 
system and water for other water related needs. The water evaluation results indicate that the 
EAA Reservoir A-1 project makes additional water available for the natural system in WCA-3A, 
WCA-3B, and Everglades National Park.  

Table 3.4-1 Summary of Model Simulations for EAA Storage Reservoir  

 

Existing 
Condition   

(2005) 
(Ex PIR)   

Existing Condition     
w/A-1 Reservoir 

(2005) 
EAA-No RDO 

Existing Condition    
w/A-1 Reservoir 

EAA-RDO NSM462

Selected Plan – EAA Storage 
Reservoir No Yes  

Yes n/a 

Regional System Operations 2005 2005  
2005 n/a 

System Demands and Land Use 2005 2005  
2005 n/a 

Everglades Construction Project STAs 1W, 2, 5, 6  STAs 1W, 2, 3/4 5, 6   
STAs 1W, 2, 3/4, 5, 6 n/a 

Everglades Rain Driven 
Operations No No  

Yes n/a 

Non-CERP Projects* 2005 2005  
2005 n/a 

Model simulation used as basis 2005B 2005B  
2005B 

NSM v 
4.6.2. 
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The goals of this project include increasing the quantity of water and improving the timing and 
distribution of water delivered to the Water Conservation Areas and Everglades National Park 
and reducing damaging high water levels in Lake Okeechobee and the St. Lucie and 
Caloosahatchee estuaries. This is accomplished by storing runoff and Lake Okeechobee 
discharges, and providing an alternate source of water for agricultural water users in the EAA in 
lieu of withdrawals from Lake Okeechobee. One of the fundamental principles of the CERP is to 
capture and store water that is lost to tide or discharged to or stored in natural areas when those 
areas do not require additional water, and use the stored water to improve regional water 
availability.  
The EAA Reservoir A-1 project is intended to capture water that would be lost to tide via the C-
44 and C-43 Canals, and to provide an alternate storage facility in lieu of keeping water in Lake 
Okeechobee when lake water levels should be falling or when high water levels require 
regulatory releases. Water stored in the EAA Reservoir A-1 is to be used for environmental 
deliveries to the Everglades (via delivery to Water Conservation Area 3) and for water supply 
deliveries in the EAA via the North New River in lieu of the current withdrawal of water from 
Lake Okeechobee via the North New River. Creation of this supplemental source of water is 
expected to result in improved hydroperiods and hydropatterns necessary to support fish and 
wildlife habitat in the Everglades, increase the quantity of water available to be delivered for the 
natural system within the Water Conservation Areas and Everglades National Park, and increase 
the quantity of water available to meet agricultural water supply demands in the EAA. 
 
Project effects are quantified by comparing a model simulation representing Existing Conditions 
in 2005 (the timeframe for the EAA Reservoir A-1 project Implementation Report) to a 
simulation of the same existing conditions plus the EAA Reservoir A-1 project’s selected plan 
features and operations. Because it is recognized that constraints on operations currently exist, 
the volumes to be potentially made available by the EAA EAA Reservoir A-1 project are 
presented as a volume envelope. The ranges of the volume envelope illustrate total volumes of 
water that could be made available as a result of this project’s implementation. The model runs 
labels are EAA_ExCond for the Existing Conditions and EAA_No RDO and EAA-RDO for the 
envelope ranges of the Existing Conditions PIR plus the project: 
 

• EAA_No RDO – A conservative with project simulation (EAA Reservoir A-1 operated to 
act as a surge tank for Lake Okeechobee releases) performed for comparison to Existing 
Conditions baseline; represents conditions expected upon initial operation of the project 
based on projects, features, and regional water management policies/practices as they 
exist today (e.g., WCAs operated using regulation schedules) 

 
• EAA_RDO – Potentially optimized with-project simulation performed for comparison to 

caselines to evaluate project effect; represents the amount of water that the project can 
provide to the natural system once existing constraints on operations are 
reduced/removed and regional water management practices adapted to more “need-
based” natural system deliveries (e.g., WCAs operated using rainfall/depth-based 
targets). 

 



 

11 

It is intended that this project will be operated to yield no adverse impacts to downstream natural 
areas, delivering water to downstream natural areas in a manner that is consistent with restoring 
and/or sustaining hydrologic conditions necessary to protect fish and wildlife. Until such time 
that those deliveries can be made in the manner described, it is recognized that the total volumes 
of water made available by the EAA Reservoir A-1 project for introduction to the Everglades 
Protection Area are likely to remain near the lower-end of the described volume envelope. Once 
existing constraints on operations are reduced and/or removed such that additional water could 
be delivered in the manner described (i.e., in a manner consistent with restoration goals), total 
volumes of water made available by the EAA Reservoir project for introduction to the 
Everglades Protection Area are anticipated to increase to be near but not limited to the higher-
end of the described volume envelope.  
 
Consistent with the project purpose and objectives to improve hydroperiods and hydropatterns in 
the Everglades, modeling to evaluate effects on the quantity of water made available by the 
project for the natural system in the EAA_RDO scenario included a partial implementation of 
rain-driven operations in the Everglades. For the most part, modeling results indicate that the 
EAA Reservoir A-1 project is affecting flows to WCA 3A, 3B and Everglades National Park. 
 
Loxahatchee National Wildlife Refuge (WCA 1) - The model results indicate that the project does 
not substantially change inflows or outflows to WCA1.  
 
Water Conservation Area 2A - The EAA Reservoir A-1 project appears to slightly decrease 
inflows and outflows to WCA2A.  
 
Water Conservation Area 2B - The results indicate that the project does not significantly change 
the inflow or outflow volumes in WCA2B.  
 
Water Conservation Area 3A - In most years, the EAA Reservoir A-1 project appears to create 
additional inflows in WCA 3A.  
 
Water Conservation Area 3B - Modeling results indicate that in most years the EAA Reservoir 
A-1 project will create a significant quantity of additional water through inflows in WCA-3B.  
 
Everglades National Park - The model results indicate that the EAA Reservoir A-1 project 
provides additional water via inflows to ENP in most years.  
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3.4.2 Project Level Effects 
Although the EAA Reservoir A-1 project includes project-level features within impoundment 
cells and seepage canals that may provide fish and wildlife habitat, these are incidental effects 
that are the result of environmentally responsible design features. The primary purpose of the 
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seepage management features is to protect adjacent lands from potentially damaging high water 
levels. The improved fish and wildlife habitat in the seepage management area is expected to be 
somewhat ephemeral, and is dependent on operations of the impoundment cells to achieve the 
primary objectives of water storage and delivery of stored water for environmental and 
agricultural water supply. The deepwater refugia provided by the excavated areas within the 
impoundment will also provide fish and wildlife habitat, but the project will not be operated and 
managed to optimize these incidental environmental effects within the impoundment cells. Since 
these project-level features were not specifically formulated to increase the quantity of water for 
the natural system, a project-level evaluation to identify project-level  water was not performed. 

3.5 Water Made Available by the Project for Other Water Related Needs of the 
Region 

The EAA Reservoir A-1 project stores discharges from Lake Okeechobee and runoff from the 
EAA that would otherwise be discharged to tide or delivered to the Everglades when the 
Everglades do not need additional water. Water is released from the EAA Reservoir A-1 to meet 
natural system water supply needs in the Everglades and agricultural supplemental irrigation 
needs in the Everglades Agricultural Area (EAA). This reduces the demand on Lake Okeechobee 
to function as a source of supply to meet those needs, and prevents low lake levels that contribute 
to water supply restrictions in the Lake Okeechobee Service Area (LOSA) and Lower East Coast 
Service Areas; therefore, implementation of the EAA Reservoir A-1 project increases the net 
amount of water available in the C&SF Project. 
 
To determine the quantity of water made available for other water-related needs, metrics used 
include whether public water supply demands and supplemental irrigation demands for 
agriculture can be met and whether resources can be protected (e.g., salt water intrusion into 
fresh water aquifers). These metrics are directly linked to the goals and purposes of CERP.  
 
Also worth noting is the reduction in demand for supplemental irrigation associated with the 
conversion of agricultural lands within the Everglades Agricultural Area  due to the footprint of 
the EAA Reservoir A-1 project. The overall demand for supplemental irrigation in the 
Everglades Agricultural Area decreases from an annual average of 348,000 ac. ft. in the existing 
(ExPIR) condition to 318,000 ac. ft. as a result of project implementation (No RDO & RDO).  
 
The volume of water stored in the impoundment creates a net increase in the volume of water 
capable of being delivered to the EAA to meet agricultural water supply needs. This represents 
the total amount of water provided directly by the project to meet the other water-related needs 
of the region. Table 3.5-1 summarizes these amounts as calculated from SFWMM simulations of 
Existing PIR condition with EAA Reservoir A-1 project under both operating conditions (No 
RDO and RDO). Annually, on average approximately 98,000 to 102,000 ac-ft of water stored by 
the EAA Reservoir A-1 is available in addition to the existing sources of water for the EAA 
(EAA runoff and Lake Okeechobee).  
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Table 3.5-1Total and Average Annual Discharges from EAA Storage Reservoir for Other 
Water-Related Needs (Thousand acre-feet) 

Basin 2005 Existing Condition 
with EAA Reservoir A-1 

(Thousand acre-feet) 
(No RDO) 

2005 Existing Condition 
With EAA Reservoir A-1

(Thousand acre-feet) 
(RDO) 

 Average 
Annual 

Total for 
36 yr 

simulation 

Average 
Annual 

Total for 36 
yr simulation 

North New River Basin 102 3,664 98 3,542 
Miami Basin 0 0 0 0 
Discharges to NNRC & Miami 
Basins 

102 3,664 98 3.542 

 
For the Lake Okeechobee Service Area, the mean annual supplemental irrigation demands met 
and not met are similar and in some basins more irrigation demands are met by Lake 
Okeechobee when comparing the Existing PIR Conditions to the Existing PIR condition with 
EAA Storage Reservoir (see Table 3.5-2) under either operating condition. When Lake 
Okeechobee stages fall to the Supply Side Management zone (SSM) on the Lake’s regulation 
schedule, a portion of the water supplies to the Lake Okeechobee Service Area (LOSA) and 
Lower East Coast Service Areas (LECSA) is restricted from their use.  
 

Table 3.5-2 Mean Annual Volume of Supplemental Irrigation Deliveries Met and Not 
Met (Thousand Acre Feet) by Lake Okeechobee and EAA Storage Reservoir 

2005 Existing Condition 
(ExPIR) 

(Thousand acre-feet) 

2005 Existing Condition 
with EAA Reservoir A-1 

(No RDO/RDO) 
 (Thousand acre-fee) 

Basin 

Deliveries 
Met 

Deliveries 
Not Met 

Deliveries 
Met 

Deliveries 
Not Met 

EAA 323 25 318/310 13/30 
S-4, S-236, L-8, Lower 
Istokpoga, N & NE Lake 
Shore basins Plus 298 
districts 

85 5 86/82 4/8 

C-43/Caloosahatchee Basin 111 6 112/107 5/10 
C-44/St Lucie Basin 26 2 27/25 1/3 
Seminole Tribe – Big 
Cypress Reservation 

24 5 28/28 1/1 

Seminole Tribe – Brighton 
Reservation 

27 1 28/26 1/2 

  
The Lower East Coast Service Areas performs similar to LOSA with either the same or 
improvements to the ability of the C&SF Project to meet water demands. Both the number of 
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times and duration of water supply restrictions considered significant1 in LOSA and LECSA 
decrease when the EAA Reservoir A-1 project operates as simulated in the SFWMM (See Table 
3.5-3), thereby ensuring similar or an increase in the amount supplemental irrigation demands 
and public water supply demands can be met. As the number and duration of restrictions 
decrease, the total volume of water available for use in the Lower East Coast Service Area to 
meet urban and agricultural demands also increases.  
 

Table 3.5-3  Number of Years with a Restriction Event and Total Number of Months of 
Restrictions in 36 year Simulation 

 2005 Existing Condition 
(ExPIR) 

2005 Existing Condition 
with EAA Reservoir A-1 

(No RDO/RDO) 
Service Area Number of 

Years 
Total 

Number of 
Months 

Number of 
Years 

Total 
Number of 

Months 
LOSA 9 25 6/12 16/33 
LECSA 1 6 39 6/7 41/35 
LECSA 2 24 128 24/24 129/132 
LECSA 3 5 36 5/6 37/42 
North Palm Beach SA 5 34 5/6 36/43 

 
 
Percentage of demands not met provides another way to look at all basins and service area 
performance using the same metric. The percentage of supplemental irrigation and public water 
supply demands not met tied to Lake Okeechobee or groundwater stages in the Biscayne aquifer 
remain essentially the same with project implementation (see Table 3.5-4).  

                                                 
1 Three criteria are used to determine if the water restrictions are significant in LOSA. First, for a month to be 
counted there must be supply-side restrictions for seven or more days; second, the reductions in deliveries must be 
10% or more; and third, the total reduction in deliveries during the month must exceed 18,000 acre feet. Any water 
year with one or more months meeting these criteria is counted as a year with significant supply-side restrictions. 
For LECSA, some of these shortages result from local conditions beyond the reach of the regional water system. 
Water restrictions less than two months in duration triggered by local groundwater conditions will not be considered 
a regionally significant water shortage. 
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Table 3.5-4  Percentage of Supplemental Agricultural and Public Water Supply 

Deliveries Not Met2 
 2005 Existing Condition 

(ExPIR) 
2005 Existing Condition 
with EAA Reservoir A-1 

(No RDO/RDO) 
Service Area Percent of Deliveries Not 

Met 
(percent) 

Percent of Deliveries Not 
Met 

(percent) 
EAA 7  24/9 
Other LOSA3 6  5 /9 
LECSA 1 1.4  1.4/1.4 
LECSA 2 4.6 4.6 //4.8 
LECSA 3 1.4  1.2/1.4 
North Palm Beach SA 1.2  01.2/1.4 
 
Another use of water supplied by the C&SF Project is to maintain stages in its primary coastal 
canals to prevent salt-water intrusion of the Biscayne aquifer. Operating criteria and reference 
stages for control structures located nearest the Atlantic Ocean were established as part of the 
minimum flow and level necessary to protect the Biscayne aquifer from serious harm. Inability 
to meet these stages for 180 days exceeds the Minimum Flows and Levels (MFL) criteria. The 
2005 Existing Conditions model run fails to meet the criteria once at one location in the 36 year 
simulation, the C-4 Canal at the S-25B structure. Modeling of the 2005 Existing Conditions with 
EAA Storage Reservoir results in meeting the criteria at all locations (see Table 3.5-5) except for 
the C-4 Canal at the S-25B structure. The MFL performance at this structure is similar to the 
performance of the 2005 Existing Conditions.  In general, with implementation of the project, 
regional water is available and delivered to avoid exceeding the minimum flow and level canal 
stage criteria and canal stages are maintained, enabling continued protection of the Biscayne 
aquifer. 

                                                 
2 For the Lower East Coast Service Area only deliveries not met for public water supply are tabulated; the 
percentages do not include meeting supplemental irrigation demands for urban landscaping, nurseries, golf or 
agriculture in the Lower East Coast Service Area. 
 
3 Other LOSA combines S-236, S-4, L-8, C-43, C-44, north and Northeast Lake Shore and Lower Istokpoga basins. 
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Table 3.5-5 Number of Times and Percent of Time Minimum Flow and Level Canal 

Stage Criteria to Protect the Biscayne Aquifer is not Met 
Canal and Structure 2005 Existing Condition 

(ExPIR) 
2005 Existing Condition 
with EAA Reservoir A-1 

(NoRDO/RDO) 
 Number of 

Times 
Percent of 

Time 
Number of 

Times 
Percent of 

Time 
C-15 @ S-40 0 1 0/0 1/1 
Hillsboro @ G-56 0 0% 0/0 0%/0% 
C-14 @ S-37B 0 1% 0/0 1%/1% 
C-13 @ S-36 0 0% 0/0 0%/0% 
North New River @ G-54 0 0% 0/0 0%/0% 
C-9 @ S-29 0 14% 0/0 14%/13% 
C-6 @ S-26 0 19% 0/0 18%/16% 
C-4 @ 25B 1 13% 1/0 12%/11% 
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5.0 BASIS OF DESIGN 

5.1 INTRODUCTION 
The design of the northeast pump station facilities includes design of the connector canal; U.S. 
27 highway bridge; pump station structure and equipment including pumps and drivers, trash 
racks, seepage pumps, and intake and discharge channels; control structures; and spillway. 
Additional control structures S-602 and S-603 will be designed for construction along the 
southern Reservoir embankment adjacent to the STA-3/4 Supply Canal. 

5.1.1 Connector Canal and Bridge 
The Connector Canal will convey water from the NNRC to the northeast pump station intake. 
The canal will intersect the NNRC northeast of the pump station site and will pass under U.S. 27. 
The highway bridge required to permit the canal crossing will be a multi-span concrete slab 
bridge and will be designed to Florida Department of Transportation (FDOT) standards. The 
Connector Canal will be designed for a capacity up to 5,000 cfs at a velocity less than 3 feet per 
second (fps). An approach length of approximately 1,000 feet will be provided upstream of the 
pump station intake to allow the flow into the pump station to be steady and uniformly 
distributed. 

5.1.2 Pump Station 
The northeast pump station will be located in the northeast corner of the Reservoir embankment. 
The pump station will be constructed near the exterior toe of the embankment with pump 
discharge piping extending through the embankment above the Reservoir normal full pool 
elevation . The pump station design will include the sizing and layout of the pumps, pump 
drivers, appurtenant equipment, and associated systems. 

The pump station will utilize vertical axial flow pumps with gear reduction transmissions, and 
diesel engine drivers. The pump station equipment layout will generally be in accordance with 
USACE EM 1110-2-3105 Mechanical and Electrical Design of Pump Stations and the District’s 
“Major Pump Station Engineering Guidelines.” Auxiliaries will include flexible connections, 
tension bars, vacuum priming systems and air vents, lube oil systems, waste lube oil system, etc., 
as appropriate. The diesel engine drivers will be water cooled. The pump units will be capable of 
local/manual, local/auto and remote operation. Stilling wells with water level sensors and low 
water level shut off switches will be installed in each pump bay. 

A diesel fuel system will include aboveground double-walled fuel storage tanks, double walled 
fuel piping, leak monitoring devices, fuel level measurement, filling pipes, venting pipes, access 
manholes, etc. The fuel storage system will be designed to hold seven days of fuel for continuous 
operation of all pumps and accessories.  
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The pump station will have ventilation as required for the equipment operation. The supply fans 
for building ventilation will provide filtered air and will be thermostatically controlled. An air 
conditioned control room, as well as break room with restrooms is provided. A standby rated 
diesel fueled engine-generator along with a back-up engine generator will be provided for the 
building service electrical loads.  

Trash racks will be provided in each pump bay upstream of the pumps. The trash racks will be 
designed to minimize head loss and protect the pump in accordance with the pump 
manufacturer’s recommendations. Two motorized rakes will be provided to remove trash from 
the racks and deposit it in a dump site.  The racks and rakes will be designed for easy removal 
and maintenance. All subaqueous components will be corrosion resistant. The rakes will be 
designed to operate when a main pump is operating. Each rake will serve as a back-up to the 
other.  

Provisions for insertion of stop logs in front of the trash racks will be made to permit isolation of 
each pump bay for maintenance. 

5.1.3 Control Structures 
Control structures will be used to release water from the Reservoir to the NNRC and STA-3/4 
Supply Canal for environmental, agricultural, and emergency release purposes. Control 
structures will also be used to help fill the Reservoir when the water suface elevation in the 
canals is higher than the water surface elevation in the Reservoir. 

Two control structures, S-602 and S-603, will be provided on the southern Reservoir 
embankment, one on either side of Structure G-383 in the existing Inflow/Supply Canal. An 
additional control structure, S-609, is provided adjacent to the northeast pump station to release 
reservoir water  to the NNRC via the Connector Canal. 

Structure S-609 at the northeast pump station will be designed to allow release of up to 1,960 cfs 
from the Reservoir to the Connector Canal and NNRC. Five parallel concrete box culverts will 
be provided. Each culvert will be 14 feet by 8 feet with roller gates on the interior headwall and 
at the exterior discharge wall adjacent to the Connector Canal. 

The control structures on the southern Reservoir embankment will be 10-foot by 10-foot box 
culverts with vertical roller gates located on the external embankments. Parallel box culverts will 
be constructed side by side to achieve the appropriate total gate width required for peak 
discharges. 

5.1.4 Spillway 
An orifice spillway will be constructed at the northeast pump station and the discharge flow will 
be limited to 500 cfs at two feet of head by constricting the discharge conduit. Four slotted 
openings, each 2 feet by 13 feet, will be located in the embankment headwall, with the bottom of 
the openings set at the reservoir normal pool elevation, and discharging to the spillway conduit. 
A 5.5 feet by 5.5 feet opening in the spillway conduit will be used as an orifice to limit the flows. 
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5.1.5 Seepage Pumps 
The seepage collection canals constructed along portions of the western boundary and northern 
boundary of the Reservoir site will route the collected seepage to the northeast pump station. At 
the pump station, three seepage pumps will be provided to pump the seepage from the seepage 
canal back into the Reservoir. To provide a firm pumping capacity of 116 cfs, the maximum 
projected seepage flow, each seepage pump will be sized to pump 58 cfs. 

The seepage collection canal constructed along the eastern boundary is routed to the existing  
G-370 pump station. Existing seepage pumps in the pump station will discharge to the Inflow 
Canal. 

5.1.6 Irrigation Pumps 
Irrigation pumps are provided to pump water from the Reservoir to the Connector Canal when 
the water level in the Reservoir is lower than elevation 10.0 NAVD88, which is the water level 
required in the canal to supply existing agricultural irrigation pumps. Five pumps, each sized to 
pump 200 cfs, will be placed in the five discharge culverts adjacent to the northeast pump station 
and will discharge over the top of the culvert wall to the Connector Canal. 

5.2 GEOTECHNICAL DESIGN 
This section describes the basis of geotechnical design for the northeast pump station facilities 
and control/control structures. Geotechnical design for the bridge along U.S. 27 Highway will be 
provided by others. 

5.2.1 Applicable Codes and Standards 
Design of structural elements will comply with the design codes and standards included in the 
Codes and Standards portion of Section 3. 

5.2.2 Northeast Pump Station  
The recommendations included in this section are based on the subsurface information obtained 
from borings CB0258 and CB0058 (borings closest to the proposed location of the pump station 
building), the Geotechnical Data Report (GDR) and the BODR. The design information provided 
shall be confirmed with a structure specific subsurface investigation to follow. 

5.2.2.1 Construction Considerations  
The northeast pumping station is a multi-level structure that will bear for the most part below 
existing grade (below El. -11.4). However, the pump station has a big step-up to +/- El. 14 near 
the access manholes, where the higher slab will support the pipes coming from the embankment. 
This slab is also directly below the Control Room and the Break/Maintenance Room that sit on a 
slab with a finish floor elevation of El. 28.0.  

Given the northeast pump station dimensions, the changes of grade across the structure, and the 
expected groundwater seepage, an open cut excavation could be used. Groundwater could be 
controlled by using a perimeter slurry cutoff wall combined with a system to collect groundwater 
seepage into the excavation. The trenching machine to be used to cut through the caprock for the 
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embankment cutoff wall installation could also be used to install a cutoff wall along the 
perimeter of the pump station excavation. The groundwater flows into the excavation and the 
required length of the cutoff wall will require analysis based on the information obtained from 
the structure specific subsurface investigation program. A similar excavation/dewatering 
technique is expected to take place for the pipe discharge structures to be constructed under the 
bottom of the reservoir. 

The pump discharge pipe will be installed above the new embankment on a 3:1 slope until the 
invert elevation of the discharge pipe reaches elevation 25.5 NAVD88.  The discharge pipe will 
then be installed horizontally and penetrate the embankment at elevation 25.5 NAVD88.  The 
sloped portion of the piping will be supported by concrete pipe supports with a mat foundation.  
The horizontal portion of the pipe will be supported by concrete pipe supports resting on a 
concrete slab supported by rockfill material. Since the embankment cross-section will be 
modified to support the pump station pipes, a seepage cutoff across the rockfill will be provided. 
The system will consist of a vinyl sheet pile wall to be placed to a specified depth into the 
embankment cutoff wall. The exposed vinyl sheets will be supported through different means 
during construction. A concrete slab will be poured to hold the sheets in place. The slab will be 
covered with a random fill berm, allowing the sheets to be supported laterally so that rockfill can 
be placed against the sheets. The rockfill should be placed simultaneously on both sides of the 
sheet pile wall to avoid a cantilever effect on the sheet pile wall. 

5.2.2.2 Foundation Design  

5.2.2.2.1 Bearing capacity 
Pump station structures bearing on compacted rockfill or prepared subgrades may be supported 
on shallow spread and strip footings. Spread and strip footings may be designed using a net 
allowable bearing pressure of 3,500 psf. According to the 2004 Florida Building Code, all 
footings shall have a minimum embedment of 1 foot below the adjacent grade. 

When using the net allowable bearing pressure, the weight of the footing and soil backfill over 
the footing including the floor slab weight may be excluded; therefore, only the loads applied at 
or above the top of the finished slab need to be considered for sizing the footings. Based on the 
net allowable design values given herein, total settlements are not likely to exceed 1 inch. Mat 
foundations bearing greater than 10 feet below existing grades and mat foundations bearing on 
compacted rockfill should be designed for a modulus of subgrade reaction of 250 pounds per 
cubic inch (pci). These values are for a 1 foot by 1 foot plate and should be adjusted for the mat 
size.  

5.2.2.2.2 Lateral Load (Lateral Earth Pressure) 
Lateral earth pressure recommendations for structure backfill materials are given in Table 5.2-1. 
A friction angle of 33 degrees should be used for the compacted Ft. Thompson Sand, and a 
friction angle of 40 should be used for the compacted rockfill (Caprock). 
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Table 5.2-1 Lateral Earth Pressure Recommendations 

Condition Material Type Lateral Earth Pressure 
Ft. Thompson Sand 34 pounds per cubic foot (pcf) 

Active earth pressure Rockfill (from 
caprock) 

29 pounds per cubic foot (pcf) 

Ft. Thompson Sand 52 pounds per cubic foot (pcf) 
At-rest earth pressure Rockfill (from 

caprock) 
48 pounds per cubic foot (pcf) 

Ft. Thompson Sand 390 pounds per cubic foot (pcf) 
Passive earth pressure Rockfill (from 

caprock) 
621 pounds per cubic foot (pcf) 

Lateral surcharge load from 
compaction (decreases 
linearly) 

N/A 400 psf at the ground surface, 0 psf at 
the depth equal to 400 psf divided by 
the earth pressure 

Hydrostatic N/A 63 pounds per cubic foot (pcf) 
Vertical surcharge, at locations 
subject to truck or equipment 
loads 

N/A Surcharge shall be calculated based 
on the equipment listed in Section 
5.3.3.2, subject to a 500 psf minimum

 
The active pressure values will only be used for site retaining walls that are free to rotate. 

 

5.2.3 Control Buildings and Control Structures 
The recommendations included in this section are based on the subsurface information obtained 
from borings CB0313 and CB0416 (borings closest to. the proposed location of the control 
structures) and the information provided in the Geotechnical Data Report (GDR) and the Basis of 
Design Report (BODR). The design information provided shall be confirmed with a structure 
specific subsurface investigation to follow. 

5.2.3.1 Construction Considerations 
The proposed control structures located along the south embankment will discharge water into 
the STA-3/4 Inflow Canal. The construction of these structures will require a temporary 
cofferdam type structure with associated dewatering if the operation of the inflow canal is to 
continue during construction. The foundations for the control structures will bear below the 
proposed key trench near El. -6.9. Sections of sheet piling used for the cofferdam structure could 
permanently remain in place to provide a seepage cutoff underneath the control structures. This 
option will require a detailed seepage analysis to determine the placement and required sheeting 
depths. 

The Control Buildings will be slab-on-grade buildings with a control room, a generator room and 
a liquid propane gas tank. The liquid propane tank should bear above grade to prevent 
groundwater seepage contamination of the STA-3/4 Inflow Canal and containment for gas spills 
should be provided. The proposed location of the control structures is just north of the crest of 
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the existing canal levee (which will be used as an access road) and would therefore bear on new 
random fill placed on the existing embankment. Boring CB0416 was drilled on the existing 
embankment and shows that peat material was used as part of the embankment fill. To alleviate 
the potential of primary and secondary settlement of peat materials, the areas where the control 
buildings will be founded should be excavated down to the caprock surface to remove the peat 
from under the existing fill. Then rockfill should be placed and compacted from caprock level up 
to the structure bearing elevation. 

5.2.3.2 Foundation Design  

5.2.3.2.1 Bearing capacity 
Control Buildings and control structures bearing on compacted rockfill or prepared subgrades 
may be supported on shallow spread and strip footings. Spread and strip footings may be 
designed using a net allowable bearing pressure of 3,500 psf. According to the 2004 Florida 
Building Code, all footings shall have a minimum embedment of 1 foot below the adjacent 
grade. 

When using the net allowable bearing pressure, the weight of the footing and soil backfill over 
the footing including the floor slab weight may be excluded; therefore, only the loads applied at 
or above the top of the finished slab need to be considered for sizing the footings. Based on the 
net allowable design values given herein, total settlements are not likely to exceed 1 inch. Mat 
foundations bearing below 15 feet below existing grades and mat foundations bearing on 
compacted rockfill should be designed for a modulus of subgrade reaction of 250 pci. These 
values are for a 1 foot by 1 foot plate and should be adjusted for the mat size. 

5.2.3.2.2 Lateral Load (Lateral Earth Pressure) 
Recommendations for lateral earth pressure shall follow recommendations provided for the 
northeast pump station.  

5.3 STRUCTURAL DESIGN  
This section describes the basis of structural design for new or modified facilities. 

5.3.1 Applicable Codes and Standards 
Design of structural elements will comply with the design codes and standards included in the 
Codes and Standards portion of Section 3. 

5.3.2 Design Stresses  

5.3.2.1   Minimum Concrete Compressive Strength (Unconfined)  
• Mass concrete, f’c 3,000 psi at 28 days 
• Structural concrete, f'c 4,000 psi at 28 days 
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5.3.2.2 Reinforcing Steel  
• ASTM A615, steel yield strength (fy) 60,000 psi 

5.3.2.3 Structural Steel 
• Wide flange shapes, ASTM A572, 

Grade 50, fy     
50,000 psi 

• Angles, channels and plates, ASTM 
A36, fy 

36,000 psi 

• Pipe sections, ASTM A53, Type E, fy 35,000 psi 
• Tube sections, ASTM A500, Type B 

or C, fy 
46,000 psi 

5.3.2.4 Masonry 
• Concrete masonry units (CMU), 

Grade N-1, compressive strength   
1,900 psi 

• Compressive strength of mortar,  
Type S 

1,800 psi 

• Compressive strength of grout 2,000 psi 
• Masonry unit assembly, compression 

strength (f'm) 
1,500 psi 

5.3.3 Loading Criteria 

5.3.3.1 Dead Loads  
• Equipment Actual 
• Phantom load 1 kip1 at secondary beams 

2 kips at primary beams 
• Bridge crane or monorail Actual crane beam + rail only 
• Roof, superimposed Actual, 15 pounds per square foot (psf) 

minimum 

5.3.3.2 Live Loads, per Major Pumping Station Engineering Guidelines 
• Roof (minimum, unreduced) 50 psf 
• Operating floors  250 psf, or the heaviest piece of 

machinery anticipated to be placed 
therein, whichever is larger  

                                                 
1 A unit of weight equal to 1,000 pounds or 455 kilograms 
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• Control rooms 100 psf 
• Restrooms 100 psf 
• Equipment and storage rooms 200 psf 
• Maintenance work areas 300 psf 
• Stairways 100 psf 
• Elevator lift and handicap ramp 200 psf 
• Deck grating 250 psf 
• Service bridge HS-25 or District 40T truck crane 

loading (P&H 440TC), whichever is 
larger 

• Guardrails (at top rail) 50 pounds per linear foot (plf) + 200 
pound concentrated load, acting in any 
direction 

• Bridge crane or monorail, vertical load 
  

Rated capacity (full wheel load) + 25 
percent impact 

• Bridge crane or monorail, lateral and 
longitudinal  loads 

Lateral load = 20 percent of the sum of 
the weights of the lifted load + the crane 
trolley. Longitudinal load = 10 percent 
of the maximum wheel load. 

For large equipment areas the combined weight of equipment and base plus an additional live 
load of 50 psf over the base area will be used as the live load.  

 

5.3.3.3 Lateral Loads 

Lateral loads for structures shall be as indicated in Section 5.2 Geotechnical Design (Table 
5.2-1).   
The active pressure values indicated in the table will only be used for site retaining walls that are 
free to rotate. 

5.3.3.4 Snow Loads - Not Applicable     

5.3.3.5 Seismic Loads  
Earthquake loads will not be considered, in accordance with the 2004 Florida Building Code. 
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5.3.3.6 Wind Loads – Pump Station  
• Design 3-second gust wind speed 155 mph 
• Height and exposure coefficient Exposure C 
• Structure importance factor 1.51 
• Building type Partially enclosed 

 

5.3.3.7 Wind Loads – Flood Control Elements  
• Design 3-second gust - wind speed 130 mph 
• Height and exposure coefficient Exposure C 
• Structure importance factor 1.30 
• Building type Partially enclosed 

 

5.3.3.8 Flood Load (Hydrostatic + Wave)  
• Dynamic Pressure Coefficient  

(ASCE 7-02, Table 5-2) 
3.5 

5.3.4 Hydraulic Structures and Pumping Station Substructure 

5.3.4.1 Materials of Construction   
Hydraulic structures and the new northeast pump station substructure will be constructed of 
reinforced concrete. Because water in the Everglades is aggressive to concrete, Type II Cement 
will be specified. Any platforming associated with these items will be constructed of aluminum 
shapes, aluminum grating and aluminum guardrail. Connection bolts will be either stainless steel 
or aluminum. Reinforced concrete platforming will be used in locations where the use of grating 
is not appropriate.  

5.3.4.2 Design Procedures and Assumptions 
Hydraulic structures and the new northeast pump station substructure will be designed based 
upon the loads, load combinations, and allowable stresses contained in EM 1110-2-2104, subject 
to meeting the requirements of the District’s Design Standards of August, 2005 and ACI 318-02. 
Temperature and shrinkage reinforcement and cracking limits will be in accordance with  
ACI 350. 

• Rectangular walls may be analyzed as two way rectangular plates when the aspect ratio of 
length to height is 2H:1V or less. The boundary conditions will be chosen to give reasonably 
conservative results. If the aspect ratio exceeds 2H:1V, the wall will be designed as a one 
way rectangular plate and the corners will be investigated assuming a 2H:1V ratio.  
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• The design of water containment walls will consider both flexure and tension in the walls. 
The horizontal reinforcement on the water side will be apportioned for 100 percent flexure 
steel plus 100 percent tension steel.  

• Direct tension in the foundation and top slabs due to internal water pressure will be 
accounted for in the design of the slab’s horizontal reinforcing. The foundation’s top 
reinforcement will be assumed to resist 100 percent of the tension at the foundation. The 
tension in the top slab may be resisted equally between the top and bottom reinforcement for 
reasonably thin slabs. 

• A minimum reinforcement for shrinkage and temperature will be provided in accordance 
with ACI 350. As indicated in ACI 350, a minimum reinforcement ratio of 0.5 percent will 
be provided in basin walls and base slab with a basin dimension of 50 feet or more in any 
direction. Reinforcement ratios in the direction where the structure dimension are less than 
50 feet will be in accordance with ACI 350. Minimum size of shrinkage and temperature 
reinforcement will be #4 and will be divided equally between the two surfaces of the 
concrete section. Concrete sections greater than 24 inches thick may have minimum 
reinforcing based on a 24-inch thickness. The shrinkage and temperature reinforcement in the 
bottom of slabs reinforced top and bottom, in contact with the subgrade, can be reduced to 
one-half the values calculated. 

• Hydrostatic groundwater pressure for structures adjacent to the Reservoir will be based on 
the water level of the Reservoir. In accordance with USACE EM 1110-2-2104, the uplift 
pressure distribution along the base of foundations will be assumed to be linear between the 
upstream and downstream edges of the foundation. The pressure distribution will be 
modified to take into account any foundation drains or groundwater cutoff devices. Uplift 
reduction at drains may not exceed 50 percent of the difference between the full uplift head at 
the pump station intake and the drain.  

5.3.4.3 Design Load Cases 
Listed below is a summary of the loading assumptions and load factors for design: 

          Where:  
   DL = Dead load 

     LL = Live load 
    Hw = Lateral hydrostatic pressure 
    Hweq = Lateral hydrodynamic pressure 
     Hs = Lateral Static Soil Load (including at-rest soil plus groundwater  

 hydrostatic pressure, surcharge, and compaction pressures) 
     Fa = Flood load 
     W =  Wind load 
     U = Required strength to resist factored loads 
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5.3.4.4 Service Water Condition 
For a maximum service water level, ignore the soil backfill loads unless soil loads are additive to 
the overall loading on a structural element, and consider internal tensile forces in the wall with a 
hydraulic factor of 1.65, and load combinations as follows: 

Flexure: U = 1.3[1.4(DL) + 1.7(LL) + 1.7(Hw)] 
Shear: U = [1.4(DL) + 1.7(LL) + 1.7(Hw)] 
Flexure and Shear: U = 0.9D + 1.6W + 1.6Hw 

5.3.4.5 Flood/Overflow Water Condition 
For maximum water level at the flood/overflow elevation (highest water elevation that could 
occur hydraulically, which is not necessarily at the top of wall), where the cracking limit is not 
applicable, ignore the soil backfill loads unless the soil loads are additive to the overall loadings 
on a structural element. Then consider internal tensile forces in the wall, and load combinations 
are as follows: 

Flexure and Shear: U =     [1.4(DL) + 1.7(LL) + 1.7(Hw)] 
           U =     1.2DL + 0.8 W + 1.0Fa + L + 1.7Hw 
           U =     0.9DL + 0.8 W + 1.0Fa + 1.6Hw 

5.3.4.6 Seismic Water Condition 
Earthquake loads will not be considered, in accordance with the 2004 Florida Building Code. 

5.3.4.7 Service Soil Condition 
For maximum soil backfill height with at rest pressure, with and without internal liquid loads, 
and the groundwater table is at its normal elevation, include soil compaction or soil surcharge 
whichever controls the load. Load combinations are as follows:     

Flexure: U = 1.3[1.4(DL) + 1.7(LL) + 1.7(Hs)]+ 
 Shear: U = [1.4(DL) + 1.7(LL) + 1.7(Hs)] 
Flexure and Shear: U = 1.2DL + 0.8W + 1.0Fa + L + 1.7Hw 
      U =  0.9DL + 0.8W + 1.0Fa + 1.6Hw 

5.3.4.8 Flood Soil Condition 
For maximum soil backfill height with at-rest pressure plus hydrostatic pressure of groundwater 
at 100-year flood level and Reservoir at maximum full storage level, with internal liquid loads, 
including soil compaction or soil surcharge whichever controls the load, load combinations are 
as follows:  

Flexure and Shear: U = 0.75[1.4(DL) + 1.7(LL) + 1.7(Hs)] 
      U = 1.2DL + 0.8 W + 1.0Fa + L + 1.7Hw 
      U = 0.9DL + 0.8 W + 1.0Fa + 1.6Hw 

Note: that the one-third allowable stress increase is included in the above equations. 
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5.3.4.9 Steel Hydraulic Structures 
Steel hydraulic structures will be designed in accordance with the Allowable Stress Design 
Method listed in EM-1110-2-2105 and the AISC Manual of Steel Construction. Allowable 
stresses will be reduced by 0.83 in accordance with Type B modifications listed in Section 4-4 of 
EM-1110-2-2105. No corrosion allowance will be added to steel cross-sections. 

5.3.4.10 Overturning, Sliding and Flotation 
Overturning stability, sliding safety factor and the flotation safety factor shall be in accordance 
with the following values, based on service level loads, and neglecting live loads. (Table 5.3-1) 

Table 5.3-1 Overturning, Sliding, and Flotation Factors 

Aspect Usual Unusual Extreme 

Percent of Base in Compression 100 75 Resultant must be within the base 

Sliding Safety Factor 2 2 1.33 

Flotation Safety Factor 1.5 1.3 1.1 

5.3.5 Building Structures 
Building structures, excluding structural concrete, will be designed based upon the loads, load 
combinations, and allowable stresses contained in the 2004 Florida Building Code. Structural 
concrete design will be based on strength design in accordance with the District Design Standard 
of August, 2005 and ACI 318-02. The additional concrete design requirements of ACI 350-01 
and EM1110-2-2104 will not be considered applicable for building structures unless exposed to 
water, wastewater, or aggressive chemicals such as saltwater. Additionally, building structures 
and their components that are subject to equipment impact and vibration will be designed in 
accordance with the applicable recommendations of ACI 350.4R subject to engineering 
judgment.  

Lateral wind loads will be transferred to the foundation from their origin in a rational manner. 
The horizontal distribution of wind loads will be based upon the assumption that the roof/floor 
diaphragms are both rigid and flexible for steel deck diaphragms, and rigid for cast in place or 
precast concrete diaphragms. Where the diaphragm is assumed to behave in a flexible manner, 
the wind lateral load distribution will be based upon the tributary area to the resisting elements. 
Where the diaphragm is assumed to behave as a rigid panel, the wind lateral load distribution is 
based on the relative rigidities of the resisting elements.  

5.3.6 Inspection Requirements 
Inspection will be required per the 2004 Florida Building Code, Chapters 1 and 17.  

5.3.7 Bridge over Connector Canal 
A new bridge will be constructed to carry traffic on U.S. 27 over the new connector canal 
between the NNRC and the new northeast pump station. U.S. 27 is a divided highway at the 
planned location of the new connector canal, so two bridges structures will probably be required.  
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The bridge configuration under any conditions should maintain a minimum of two feet of 
freeboard above the design high water level of the connector canal.  

The Bridge Analysis Technical Memorandum and the Bridge Design Report for the bridge 
development process have not been completed and will be submitted at a later time.  Completion 
of these reports will be made upon approval of the connector canal size and design, approval of 
final location of the new northeast pump station, and completion of additional surveys and 
geotechnical work. The bridge will be designed in accordance with AASHTO’s Standard 
Specifications for Highway Bridges, 17th Edition – 2000. The bridge will be designed for an 
HS25 loading. 

5.4 ARCHITECTURAL DESIGN 

5.4.1 Design Criteria 

5.4.1.1 Introduction 
The northeast pump station building will be constructed to accommodate the pumps, motors, 
generators, and ancillary systems. In addition, adequate area will be provided for a control room, 
offices, break room, toilet, locker/shower and mechanical equipment. 

5.4.1.2 Design Requirements 
Codes and Standards - Design and specifications of all work will be in accordance with the latest 
laws and regulations of the federal government, applicable state and local codes and ordinances, 
and applicable industry standards. Florida Building Code, 2004 Edition, and Florida Fire 
Prevention Code, 2004 Edition apply. Other recommended standards will be used where required 
to serve as guidelines for design, fabrication, and construction when not in conflict with the 
above standards. The building will be designed in accordance with Florida Accessibility Code 
and Americans with Disabilities Act Accessibility Guidelines (ADAAG). Anti-Terrorism/Force 
Protection measures for the building will be addressed during the final design phase. There is no 
requirement to incorporate the principles of Sustainable Design and Development for the 
building. 

5.4.1.3 Life Safety 
The building will be designed to meet the minimum construction and life safety requirements as 
required by the applicable codes and criteria. Appropriate type, size, and quantity of fire 
extinguishers will be provided in compliance with all applicable fire and life safety codes; 
including a sprinkler system in designated areas. For details, refer to Section 5.7. 

(Note: Florida Building Code 2004 Edition defines diesel fuel as a Class II Combustible Liquid. 
Quantities stored inside the building in excess of 120 gallons cause the building Occupancy to be 
defined as H-3 Hazardous. This Occupancy rating requires fire sprinklers throughout the 
building. The building size of 31,700 sq. ft. places the building under Construction Type I-B 
which requires minimum of 1 Hour fire rating on all steel columns and roof structure. A 
Variance from the local Fire Marshal will be required to eliminate the sprinkler requirement and 
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the fire protection on the steel frame to meet the requirements described in the Engineering 
Guidelines paragraph 5.3.2.3 -Engine Day tanks) 

5.4.1.4 Material and Life Cycle 
The building shall be designed to minimize life cycle cost, energy consumption, and 
maintenance through proper selection of mass, form, materials, and construction standards. 
Integrally colored materials shall be used as much as possible to eliminate painting. The design 
life of the building shall be a minimum of 50 years. Refer to Sections 5.3.3.5 and 5.3.3.6 for 
seismic and wind loading design criteria. The service life span will be the same as the building 
service life, except for the following: protective elements, wall primary weather-barrier elements, 
joint sealers, surfaces exposed to view, and roof covering weather barriers. These will have 
varying service lives, as shown in Table 5.4-1. 

Table 5.4-1 Exceptions to the Building Service Life Span 

Material Life Cycle 

Protective Elements Minimum 20 Years 

Wall Primary Weather-Barrier Elements Minimum 50 Years Functional And Aesthetic 
Service Life, Excluding Joint Sealers 

Joint Sealers (fuel resistant) Minimum 20 Years Before Replacement 

Surfaces Exposed to View Minimum 20 Years Aesthetic Service Life - 
No Color Fading, Crazing and Delamination of 

Applied Coatings  

Roof Covering Weather-Barriers Minimum 20 Years, Fully Functional 

5.4.2 Exterior Architectural Features 

5.4.2.1 Shell 
The elements forming usable enclosed space and separating that space from the external 
environment comprise the shell and consist of: 

5.4.2.1.1 Superstructure 
The superstructure includes all elements forming floors and roofs above grade, and the elements 
required for their support, insulation, fireproofing and fire stopping. The structural system for the 
superstructure shall be a steel frame with reinforced precast concrete walls and poured in place 
concrete roof and shall be designed in accordance with the applicable building codes as defined 
in Section 5.3.5. 

5.4.2.1.2 Exterior Enclosure 
The exterior enclosure includes all essentially vertical elements forming the separation between 
exterior and interior conditioned space, including exterior skin, components supporting weather 
barriers, and jointing and interfacing components; not including the interior skin unless an 
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integral part of the enclosure. The exterior enclosure will be precast concrete. Thermal 
performance for the exterior enclosure is not applicable to main equipment rooms. Exterior 
enclosures will be insulated for all air-conditioned spaces. 

All exterior doors will be painted, hollow metal doors with painted metal frames. Insulated doors 
will secure air-conditioned spaces. Overhead doors shall be roll-formed galvanized steel 
construction, electrically-operated and shall be sized to fit the largest equipment for the building. 
Louvers will be designed as required for ventilation of the spaces and equipment. The building 
wall openings for fans and louvers will have missile barrier protection over screens constructed 
to withstand 155 mph wind loading and windborne debris in accordance with the wind load 
design criteria specified in Section 5.3.3.6. All doors and louvers will be hurricane impact 
resistant. 

5.4.2.1.3 Roofing 
Roofing includes all elements forming weather and thermal barriers at horizontal roofs, decks, 
and roof fixtures. A single ply roofing membrane will be used over the reinforced poured 
concrete roof deck. The roof will be sloped to stainless steel drain scuppers formed through the 
parapet. The roof runoff is directed down the walls via downspouts made from hollow structural 
tubing to resist missile impact during hurricane events. All flashing, trim, and accessories will be 
of stainless steel sheet metal. Access to the roof will be provided by a roof hatch and will be 
controllable by authorized personnel only. 

5.4.3 Interior Architectural Features 

5.4.3.1 Floor 
All floor slabs will be sealed reinforced poured concrete. 

5.4.3.2 Partitions 
Partitions provided for physical separation between spaces will be constructed to achieve fire 
ratings required by code; appropriate security between adjacent spaces; and visual, acoustical, 
olfactory, and atmospheric isolation as necessary to maintain desirable conditions in each space. 
Partitions will comprise the following elements: Fixed partitions of fully-grouted, reinforced, 
full-height CMU; and partial height partitions of fixed, solid, opaque visual barriers for toilet 
compartments. The control room will have glass panels to allow the operator an unobstructed 
view of the operation floor. The control room/break room will be designed for sound proofing 
with a minimum Sound Transmission Coefficient (STC) of 49.  

5.4.3.3 Interior Doors and Windows 
All interior doors shall be painted, hollow metal doors with painted metal frames. Interior 
windows will be provided between adjacent spaces. Fixed interior windows and operable interior 
windows, when closed, will function as partition elements and will not degrade performance of 
partitions below the levels specified. Sound insulated doors and windows will be provided to 
meet the STC of not less than 49. 
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5.4.3.4 Interior Finishes 

5.4.3.4.1 Offices/Control Room/Break Room 

• Wall: Painted 

• Floor: Non-skid ceramic tiles 

• Ceiling: Suspended acoustical ceiling tiles 

5.4.3.4.2 Toilets/Showers 
Wall: Ceramic tiles 
Floor: Non-skid ceramic tiles 
Ceiling: Moisture resistant gypsum board 

5.4.3.4.3 Locker Room 
Wall: Painted 
Floor: Non-skid ceramic tiles 
Ceiling: Moisture resistant gypsum board 

5.4.3.4.4 Equipment Room/Maintenance Shop/Janitor’s Closet 
Wall: Painted 
Floor: Sealed concrete 
Ceiling: None. All exposed concrete will be painted 

5.4.3.4.5 Fan/Filter Rooms 
Wall: Painted 
Floor: Sealed concrete 
Ceiling: None. All exposed concrete will be painted 

5.4.3.4.6 Vertical Circulation 
Stairs will be provided for access to mechanical spaces and equipment mezzanines. Also, a 
vertical lift that meets accessibility requirements will provide access to the control room.  

5.4.4 Interior Fixtures 
Interior fixtures permanently attached to interior walls, ceilings, and floors, except for equipment 
items, will be provided and comprise the following elements: 

5.4.4.1 Identifying Devices 
Informational accessories, including room numbers, signage, and directories. 

5.4.4.2 Storage Fixtures 
Items intended primarily for storing or securing objects, materials, and supplies, including 
cabinets, casework, and shelving. 
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5.4.4.3 Accessory Fixtures 
Specialty items intended to provide service or amenity to building interiors, including toilet and 
bath accessories, visual display surfaces, and telecommunications fixtures. 

5.4.4.4 Interior Fixtures 
Other items fixed to the interior construction that enhance comfort or amenity in building spaces. 

5.5 MECHANICAL DESIGN 

5.5.1 Introduction 
This Section describes mechanical equipment requirements for the Reservoir structures. Primary 
mechanical needs include equipment that will be installed in the new northeast pump station and 
inlet and outlet structures between the Reservoir and both the NNRC and the STA-3/4 Supply 
Canal. 

5.5.2 Northeast Pump Station 

5.5.2.1 Design Criteria 
The northeast pump station will be located at the northeast corner of the Reservoir and will 
connect to the NNRC via a connector canal that will include a highway bridge for U.S 27 which 
parallels the NNRC to its west. The station’s function is to pump basin runoff and Lake 
Okeechobee releases from the NNRC to the Reservoir. The northeast pump station’s pumps will 
have the capability of lifting the water from the connector canal’s design low water stage to the 
proposed Reservoir’s maximum stage of 21.0 NAVD88. Discharge gates will be provided to 
allow gravity discharge of water from the Reservoir to the NNRC during low canal stages. 
Additional pumps will be provided to pump water to the NNRC when the Reservoir water level 
does not permit gravity discharge.  

Layouts showing pump and equipment arrangements are shown on the Preliminary Drawings.  A 
plan view of the pump station operating floor and gated discharge structures is shown on Sheet 
M-1 and a cross-section of the pump station intake and discharge piping is shown on Sheet C-6. 

Equipment: Northeast Pump Station 
Capacity: 3,600 cfs (expandable to 5,000 cfs) 
Number of pumps: total pump bays – 6 present + 2 future 
Pump capacity: 6 – 600 cfs pumps initial (625 cfs future) + 2 future 625 cfs pumps 
Design static head range, min/max:   0/14.4 
Pump arrangement: vertical, axial flow 
Pump intake: formed suction inlet 
Pump driver: engine-driven with right-angle gear drive 
Engine fuel supply: diesel 
Discharge arrangement: Over the embankment with siphon assist 
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Trash racks: bar racks with picker style traveling rake 

5.5.2.2 Protection Elevation 
The operating floor elevation at the northeast pump station should limit the possibility of damage 
to the pump equipment caused by flooding. For the over-the-embankment discharge 
configuration that will be utilized for the pump station, the maximum invert elevation of the 
discharge pipe is 25.5 NAVD88, equal to the maximum normal pool plus PMP. The operating 
floor will be set at elevation 28.0 NAVD88 to correspond with the dimensions required for the 
pumps at minimum submergence.  The pipe gallery floor will be set at elevation 15.0 NAVD88 
to provide one foot of freeboard between the floor elevation and the maximum water surface 
elevation in the Connector Canal. 

5.5.2.3 Connector Canal Considerations 
The connector canal to the northeast pump station will intersect the NNRC at 90 degrees and 
proceed a short distance west under a bridge crossing for U.S. 27 and then to the northeast corner 
of the Reservoir. An unobstructed approach length of approximately 1,000 feet will be provided 
upstream of the pump station intake. The flow approaching the pump intake should ideally be 
steady and uniformly distributed both laterally and vertically. To accomplish this as much as 
possible, the approach channel will be designed to be in line with the intake centerline. The 
channel bottom will be flared outward to the full width of the pump station intake at an angle of 
no more than 10 degrees from the centerline. The invert elevation of the structure at the trash 
racks and pump intakes will be set to match the bottom elevation of the canal to minimize 
vertical turbulence and to provide adequate submergence on the pump impeller. Baffle walls will 
be provided at the entrance to the trash racks to direct the flow directly into the pump inlets.  
Stoplog guides will be cast into the baffle walls to allow each suction bay to be isolated and 
dewatered for maintenance. 

5.5.2.4 General Mechanical Arrangement  

5.5.2.4.1 Design Life 
There are a number of USACE references in regard to pump station service life. According to 
EM-1110-2-3104, EM-1110-2-3105, and the District’s Major Pump Station Engineering 
Guidelines, the design life of a pump station is 50 years. It is anticipated the mechanical 
equipment will require rehabilitation or replacement at least once during the 50-year service life. 
The engines and pumps will operate intermittently and with proper preventative maintenance the 
engines should have a 25-year service life. Pump equipment will be designed and manufactured 
to ensure a long service life.  

5.5.2.4.2 Reliability and Cost Considerations 
Pump stations should be considered emergency facilities. Equipment and power supply are 
specified and selected primarily on the basis of reliability under emergency conditions. Since the 
northeast pump station is probably the most vulnerable feature of the Reservoir Project, 
dependability must be a primary consideration during the design process. Since the station can 
potentially be in service during extreme weather conditions when commercial power is not 
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available, the pumps are engine driven and the station auxiliaries have backup power from 
engine driven generators.  

Water supply, seepage return, or other pumping systems not associated with the Reservoir pumps  
do not require the same level of high reliability. Since their operation is not critical to the health 
and well being of the public, down time can be tolerated with repairs addressed in non-
emergency mode. The drivers for this equipment will be powered by electric motors. 

5.5.2.4.3 Recommended Pump Station Layout 
The recommended alternative is a pump station having six 600 cfs pumps. Space is provided to 
allow addition of two pumps and drivers in the future to expand the pumping capacity. The 
general arrangement shown on Sheet M-1 of the Preliminary Drawings provides the greatest 
flexibility for operation of the current and future pumping system. This station design has the 
following: 

• Self-priming with no vacuum system required reducing potential complications for remote 
operation of the station        

• The greater number of pumps with smaller capacity provides the most pumping flexibility 

• With the greater number of pumps, provides least impact to station operation when a pump 
unit is off line 

• Having identical drivers, reducers, and pumps reduce the spare parts inventory, operator 
training, and the necessary operator experience, making the pump station significantly 
simpler to operate 

• Recovery of velocity head and exit losses with a  discharge siphon 

• Steel discharge pipes to reduce friction losses and lessen construction cost 

• Lowest operating static heads due to siphon assisted delivery 

• Low friction losses due to slower flow velocities as a result of the use of larger impeller and 
slower rotative speed for this 600 cfs rated capacity 

• Over-the-embankment discharge arrangement does not require backflow protection 

• Control room and break rooms at opposite side of pump house from engines permitting 
optimum viewing of operating floor equipment and engine control panels 

• Control room and break rooms at opposite side of pump house from engine and exhaust 
system reducing noise 

• Engines located close to exterior wall permitting exhaust ventilators to be located in close 
proximity to engines for optimum ventilation arrangement 

• Compressed air system for engine starting, instrument air, and service air 
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5.5.2.4.4 Intake  
The intake's primary function is to provide the required flow to the pump. This flow should be 
uniform with a minimum of rotational wakes, free of harmful debris, have enough depth to 
prevent the formation of free surface vortices, and have an approach speed that avoids flow 
separation at boundaries. The pump intake also performs a number of other functions including 
providing the foundation for the service bridge and the pump house. The design standard 
generally used in North America to design the geometry of the intake is the Hydraulic Institute 
Standard ANSI/HI 9.8-1998 - Pump Intake Design Standard. In accordance with section 9.8 of 
the hydraulic institute (HI) standard, each pump will be installed in its own bay. The pump bay 
will have adequate width and depth to limit the approach velocity to 1.5 fps. 

In accordance with District Major Pump Station Engineering Guidelines, a formed suction intake 
will be utilized to uniformly accelerate the hydraulic flow from the intake channel to the pump 
impeller. Formed Suction Intake (FSI) designs were developed by the USACE by the Hydraulics 
Laboratory in Vicksburg. The intake was developed to minimize the submergence needed as well 
as the width in comparison to the rectangular intake. The geometry for the intake is presented in 
the USACE ETL 1110-2-327 as well as in Appendix I of EM 1110-2-3105. HI 9.8 also provides 
the geometry of the type 10 intake. The geometry is presented in terms of the throat diameter 
which is commonly taken as the impeller diameter. The use of a FSI is typically limited to large 
capacity pumps, 84-inch diameter and larger.  

There is a significant difference in the submergence as determined by the USACE EM 1110-2-
3105 and HI 9.8 with the HI intake being considerably deeper. Therefore, the use of the USACE 
method significantly reduces pump station excavation, dewatering and substructure costs. The 
length of the formed suction inlet from the inlet entrance to the centerline of the pumps is greater 
than the dimensions published by the USACE due to the space requirements of the pump engine.  
The FSI was lengthened to place the FSI entrance at the face of the pump station wall.  The 
width of the FSI is in accordance with the USACE dimensions;  however, the height of the FSI 
entrance was increased to allow for a uniform slope on the ceiling of the FSI.  The submergence 
from the top of the FSI entrance to the minimum water surface elevation in the suction well 
conforms to the USACE dimensions. 

The intake will be provided a means to be dewatered for inspection, maintenance, and/or 
removal of the pumps.  

5.5.2.4.5 Pumps  
The low head conditions of the system design for the northeast pump station will require axial 
flow pumps. Vertical pumps are the most common style pump currently being used in similar 
pump station applications. Typically the slow rotative speed of the pump requires a reduction 
gear transmission to reduce the shaft speed of the diesel driver. Therefore, the general 
arrangement is a vertical axial flow pump driven by a diesel engine through a right angle speed 
reducer. Vertical axial flow pumps have their impeller submerged and therefore are self-priming. 

Hydraulic conditions governing the design of the pumps at the northeast pump station are 
summarized in.Table 5.5-1. 
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Table 5.5-1 Pump and Hydraulic Description of Northeast Pump Station 
Aspect Extreme 

Number of pumps 6 initial + 2 future 

Discharge capacity, each pump, cfs 600 at initial design stage 

625 at future design stage 

Normal Suction stage, feet 8.6 

Low water stage, feet  6.6 

Maximum Suction stage, feet 14.0 

Low water shutoff, feet 5.6 * 

Maximum discharge stage, feet  21.0 

Design discharge stage, feet  17.3 

Minimum discharge stage, feet 8.6 

Design Head, pool to pool, feet  8.7 

Maximum Head, pool to pool, feet 14.9* 

Maximum priming head, pool to pool, feet 21.2 

Nominal pump operation speed, rpm  189 

Minimum engine power rating capacity, hp 1500 

Brake hp @ design head, pool to pool 1000 

Brake hp @ max head, pool to pool 1400 

Maximum engine speed, rpm  900 

Efficiency at Design Stage, pool to pool, per 
cent  

65** 

Efficiency at Maximum Stage, pool to pool, 
per cent 

72** 

Impeller diameter, inches  102 

Submergence at inlet, feet 4.5 

Discharge type  Over the embankment 

Discharge size, diameter, inches  
 

102 

*Based on a one-foot differential across the trash rack at low water stage. 

** Includes all station losses plus 0.6 inch screen loss  
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Pump discharge will be “over-the-embankment” type. For this arrangement, the invert of the 
discharge line will be equal to or above the maximum discharge pool elevation to prevent 
backflow through the pumps when they are not running. The design also includes the use of a 
siphon for energy savings due to the lower head when primed. The discharge line requires a 
vacuum valve at the highest point to allow venting of the air and closure when the siphon is 
established. The pumps will be selected to operate over the entire range of heads provided by the 
siphon. 

Several factors were taken into consideration to determine the maximum elevation of the pump 
discharge piping.  Positive pressure must be maintained in the pump discharge piping for proper 
operation of the siphon.  To maintain positive pressure, the elevation difference between the top 
of the discharge pipe and the water surface elevation at the discharge into the reservoir was 
limited to 25 feet.    

To ensure that the pump discharge siphon will function to recover energy at all Reservoir water 
levels, the bottom of the discharge siphon was placed at the elevation of the Reservoir bottom.  
The bottom of the Reservoir is at approximate elevation 8.6 NAVD88, therefore the maximum 
elevation of the top of the discharge pipe is limited to elevation 33.6 NAVD88, which places the 
invert of the 96-inch discharge pipe at elevation 25.5 NAVD88.   

The pump hydraulic operating conditions were examined to ensure that this discharge elevation 
did not raise the horsepower requirements for pump start-up sufficiently to require an increase in 
the engine size.   

Additionally, the invert elevation of the discharge piping must be sufficiently high to prevent 
backflow through the pumps.   Based on an evaluation of different design criteria in Section 
21.2.2 of the BODR, the return frequency for an event that results in a water surface elevation in 
the Reservoir above elevation 25.5 NAVD88 would be greater than every 500 years.  The 
probable maximum precipitation event raises the water level by 4.5 feet.  The 500 year wind 
raises the water level due to wind setup by 3.8 feet.  The 100-year rain and a Category 5 
hurricane raise the water level by 5 feet; however it is anticipated that the combination of these 
two events would occur with a return frequency much greater than every 500 years.   

5.5.2.5 Diesel Engine Drivers 

5.5.2.5.1 General Description and Design Requirements 
The northeast pump station will require a reliable driver that will function through severe storm 
conditions as well as many days after the event. Typically diesel engines are the most reliable 
and efficient drivers for this application. Electric service is not considered to be a reliable power 
source at this location. Therefore, diesel engine drivers will be used at the northeast pump 
station.  

For vertical pumps, the diesel engine drives the shaft of the axial flow single stage propeller 
pump through a right angle speed reducing gear transmission. The engine is connected to the 
reducer’s horizontal input shaft by two universal joints and an intermediate shaft. The engine can 
be remotely monitored and operated via telemetry or other communications facilities. Local 
manual starting and monitoring is provided. The engine’s electronic control module will transmit 
engine parameters and functions via a data-link to a logic controller.  
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The engine selected is a compression-ignition type, two or four cycle, diesel engine for stationary 
applications. The engine can be either a vertical in-line or vee piston type, and have a solid cast 
block with not less than six cylinders. The engine can be naturally aspirated or turbocharged-
after-cooled type. Engines should be current models of a type in regular production with all 
devices specified or normally furnished with the engine. The engines shall meet the requirements 
of the New Source Performance Standard (NSPS) for Stationary Reciprocating Compression 
Ignition Engines. The available models of drivers will be matched to the pumping system 
requirements. The engine model proposed will be a current production model and will be a unit 
with a satisfactory service record of not less than 36 months of operating 1,200 hours/year under 
similar or more severe conditions of duty. The engine should be provided and installed complete 
and totally functional, with all necessary ancillary equipment including, but not limited to: air 
filtration; starting system; fuel system; cooling system; instrumentation; and engine exhaust 
system. The engine will use compressed air for starting and will be cooled via a heat exchanger.  

5.5.2.5.1.1 Engine Rating 
The engine service shall be “Continuous Duty” intended for continuous use for load application 
requiring uninterrupted service at full power for 24 hours per day and 365 days per year. The 
standard reference conditions, methods of declaring the power, fuel consumption, lubricating oil 
consumption, and test methods for diesel engines is in accordance with applicable sections of 
ISO 3046 for the conditions listed below. The basis for gross engine power rating, methods for 
correcting observed power to reference conditions and the method for determining gross full load 
engine power with a dynamometer is SAE J1995. 

5.5.2.5.1.2 Project Site Conditions  
• Maximum air temperature: 105 degrees F 

• Minimum air temperature: 35 degrees F 

• Maximum raw water temperature: 90 degrees F 

• Minimum raw water temperature: 60 degrees F 

• Elevation: sea level 

• Relative humidity: 80 percent 

5.5.2.5.1.3 Engine Speed at the Rated Condition 
The maximum engine speed will be 900 revolutions per minute (rpm) to determine the available 
engine models for the required horsepower/torque range of operation.  

5.5.2.5.1.4 Fuel Requirements 
Standard engine models will be selected which operate on 2 or 2-D, (regular) diesel fuel oil, 40 
cetane, (minimum), ASTM D396 and ASTM D975.  
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5.5.2.5.1.5 Fuel Consumption 
The standard reference conditions and methods of declaring fuel consumption will be in 
accordance with applicable sections of ISO 3046. The fuel consumption rate will not exceed 0.45 
pounds per bhp-hour between 75 percent and 100 percent of rated full load for the following 
conditions: 

• Fuel heat value: 140,000 BTU/gallon 

• Unit elevation: sea level unless otherwise noted. 

• Intake air temperature: 90 degrees F 

• Barometric pressure: greater than 28.25 inches mercury 

5.5.2.5.1.6 Emissions Requirements 
The Environmental Protection Agency (EPA) emissions regulations for stationary diesel engine 
applications are being drafted for the finished installation to comply with EPA Tier 2, Stage II 
emissions requirements. Engine manufacturers are aware of these requirements and have had to 
deal with them for their on-road engines. On many models this technology has been adapted to 
the modern stationary production models. The EPA regulation requirement will be specified to 
ensure that the Contractor satisfies the most current EPA requirements. The engines used in this 
preliminary design are Tier I compliant. 

5.5.2.5.1.7 Engine Electronics 
The engine’s electronic control module provides monitoring of vital engine parameters and 
control of engine operation. The system regulates emissions and optimizes fuel economy and 
provides condition monitoring to prevent engine damage. The electronic control system has 
programmable speed control. The electronic package also provides a standard data-link to a logic 
controller for manual and remote monitoring and operation via telemetry facilities. A standard 
factory supplied engine control and monitoring panel will be specified for manual operation.  

5.5.2.5.1.8 Rotation 
The rotation of the engine will be the SAE standard rotation with the speed reducer and pump to 
match this rotation. This direction, looking towards the front of the engine, is counter-clockwise. 
It is intended that the engine deliver power in one direction only and an anti-reverse rotation 
device shall be provided by the reduction gear to prevent reverse rotation by the backflow of 
water through the pump at shut down.  

5.5.2.5.1.9 Engine Mounting 
Complete equipment foundation plates, sole plates, mounting straps, brackets or structural bases 
with suitable anchor bolts, nuts, sleeves, washers and shims or wedge plates, and vibration 
dampers or isolation blocks will be furnished as required. Resilient mounts will also be provided 
and will be capable of fully restraining the engine and limiting its motion under acceleration-
induced forces and torque reactions. The engine mounts will be capable of alignment and 
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leveling. These mounts are standard designs provided by the engine manufacturer. It is important 
that the foundation requirements be coordinated with the various trades for the anchorage and 
foundation details to be provided. 

5.5.2.5.1.10 Exhaust System 
A complete and separate exhaust system will be provided for each engine. The engine exhaust 
system piping will be provided and laid out with the shortest and straightest runs as possible, and 
consistent with the location of the exhaust silencers in relation to the engines. Sharp bends will 
be avoided by the use of long sweep fittings wherever practical. Horizontal sections of the piping 
will be sloped downward and away from the engine to a condensate trap and drain valve.  

5.5.2.5.1.11 Piping 
All exhaust piping will be ASTM A312 Grade TP 304L stainless steel. All pipe sections will be 
flanged where practical. Piping smaller than two inches in diameter will be Schedule 80. Piping 
with a diameter of two inches or larger will be Schedule 40. The vertical exhaust piping will be 
provided with a hinged, gravity-operated, stainless steel, self closing cap. Thermal expansion 
and/or vibration will be addressed by a short length or lengths of an approved multi-ply stainless 
steel bellows-type flexible section at each engine. Suitable stainless steel sleeves with retainer 
rings will be provided together with suitable packing for wall penetrations to allow free 
movement of the pipe in accordance with NFPA 37.  

5.5.2.5.1.12 Supports 
Pipe supports for the exhaust lines and braces for the exhaust silencer and tailpipe will be 
provided as necessary. Pipe hangers will be in accordance with MSS SP-58 and MSS-69. Details 
of the supports and hangers will be provided in the construction contract drawings to ensure a 
quality installation. 

5.5.2.5.1.13 Exhaust Silencer 
A silencer will be provided on each exhaust to decrease noise levels in the vicinity of the pump 
station. The noise level taken three feet from the silencer shall not exceed 86 dBA. The exhaust 
silencer will be, at a minimum, a critical grade chamber type exhaust muffler mounted on the 
exterior of the pump station building. The exhaust silencer, support, and miscellaneous fasteners 
will be ASTM A312 Type 304L stainless steel. Silencer support details will be provided on the 
drawings. The engine manufacturer needs to provide input for the proper selection of the silencer 
that will provide the most effective system considering; noise levels generated, pressure drop and 
physical size of the silencer. 

5.5.2.5.1.14 Exhaust Line Insulation 
All exhaust lines for the engines inside the building need to be insulated with not less than three 
inch thickness of ASTM C 533 calcium silicate insulation such that the cold face temperature at 
operating conditions does not exceed 150 degrees F. The insulation shall be secured with 
stainless steel bands and covered with an aluminum jacket. The aluminum jacket should overlap 
not less than three inches longitudinal and circumferential joints and should be secured by bands 
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at not more than 12-inch centers. Longitudinal joints shall be overlapped down. Circumferential 
joints should be sealed with a coating that is recommended by the insulation manufacturer. 
Aluminum should be smooth sheet 0.016-inch nominal thickness and have a factory applied 
polyethylene and kraft paper moisture barrier. At pipe flanges and expansion joints, the 
insulation at each side of the flanged connection should be tapered for a short section to permit 
removal of bolts without disturbing the insulation. 

5.5.2.5.1.15 Air Intake System 
A complete air intake system will be provided for each engine. The contractor shall be 
responsible for the design and installation of the air intake system in accordance with the engine 
manufacturer’s requirements and the project site conditions specified above. 

5.5.2.5.1.16 Air Intake Filter 
The air intake filter for each engine will consist of high-efficiency, washable paper elements 
packaged in a low restriction waterproof housing. The filter will be provided in a location 
convenient for servicing. 

5.5.2.5.1.17 Inline Silencer 
An inline silencer will be provided on the air intake for turbo-charged engines, if recommended 
by the engine manufacturer. The silencer shall be of the high frequency filter type. A combined 
filter silencer unit meeting the requirements for the separate filter and silencer items may be 
provided. 

5.5.2.5.2 Engine Cooling System 
The cooling system will be a closed type system. The contractor shall be responsible for the 
details of the design and installation of the system in accordance with the engine manufacturer’s 
requirements and the Project site conditions specified.  

The closed system for each engine cooling system will include a double wall type heat 
exchanger, located on the auxiliary skid. The heat exchanger will be of ample capacity to match 
the engine with maximum water temperature in the intake. The jacket water shall flow from the 
engine to the heat exchanger and then to the expansion tank before returning to the jacket water 
pump inlet. The temperature rise of the coolant across the engine shall not exceed the 
recommendations of the engine manufacturer.  

Each engine cooling system will include one thermostatically controlled proportioning valve of 
appropriate size and temperature rating installed at the after cooler and bypass line. The valve 
will be complete with automatic control element. A bypass with an automatic temperature 
regulator will be installed around the heat exchanger so that the temperature of the jacket water 
may be regulated. 

Each engine will be equipped with a coolant temperature sensor and coolant level sensor. The 
temperature sensors will provide signals for coolant temperature indication and high coolant 
temperature alarms.  
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A jacket water expansion tank will be furnished for each engine. The tank will be of welded steel 
construction and shall be hot dipped galvanized inside and out after fabrication. The tank will 
have a capacity of not less than 10 gallons and shall be suitable for an operating temperature of 
250 degrees F and a working pressure of 125 pounds per square inch gauge (psig). The tank shall 
be tested and stamped in accordance with ASME BPV VIII Div 1 and registered with the 
National Board of Boiler and Pressure Vessel Inspectors. The tank will be properly fitted for 
vent, overflow, expansion, and make-up lines and mounted so the bottom of the tank is above the 
top of the engine. A brass water gauge with valves will be provided on the tank. 

5.5.2.5.3 Oil Lubrication System 
The engine lubricating oil system will be of the manufacturer's standard design for the engine 
model proposed. The lubricating system will be monitored and controlled by the engine’s 
electronic control system to ensure proper lubrication for the application proposed. The system 
shall be readily accessible for service such as draining and refilling. Each system shall permit the 
addition of oil and have an oil-level indication. All items of equipment are to be furnished and 
installed as complete units ready for operation. 

5.5.2.5.3.1 Lubricating Oil Sensors 
Each engine will be equipped with lubricating oil temperature and pressure sensors. The 
temperature sensors will provide signals for high lubrication oil temperature indication and 
alarm. In addition, low lubrication oil pressure indication and alarm sensors will be provided.  

5.5.2.5.3.2 Lubricating Oil Filter 
Each engine lubricating oil system will include a suitable lubricating oil full-flow, duplex (80) 
micron filter of the disposable cartridge type. The filter medium will be absorbent type as 
recommended for use with the type of oil used in the engine. The filter shall be readily accessible 
and capable of being changed without disconnecting the piping or disturbing other components. 
The filter shall have the inlet and outlet connections plainly marked. 

5.5.2.5.4 Starting System  
The engines will be started by a compressed air system via an air motor supplied by the engine 
manufacturer. The starting air system will include a pressure regulating valve (with the required 
set point by the engine manufacturer) and an isolation valve with a 24-volt DC solenoid valve. 
The engine manufacturer needs to provide input for the proper selection of the compressed air 
system that will provide the most effective system considering:  physical size and number of start 
attempts. 

5.5.2.5.5 Drive Shaft and Coupling Assembly 
The speed reducer is typically connected to the driver by universal joints. The bearings should 
have minimum rating of a B10 life of not less than 16,000 hours (including applicable service 
factor for driver utilized) and shall have a service factor of two based on the maximum rated 
load. In addition, at maximum overload conditions, the stresses shall not exceed 80 percent of 
yield strength. Universal joints shall have forged steel yokes and spiders and shall have sealed 
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needle roller bearings. Universal joints shall be installed in pairs. The angle between each shaft 
and the intermediate shaft shall be equal and not exceed the manufacturer's recommendations. 
The driving pins on the yokes attached to the intermediate shaft shall be set parallel to each 
other. The universal joints shall be dynamically balanced to AGMA balance classification seven 
or better and shall be grease lubricated unless they are self-lubricated. 

To address torsional vibration, rubber torsional coupling between the engine/PTO output shaft 
and the carden shaft is recommended.  

5.5.2.6 Speed Reducers 
For vertical pumps to transmit the power from the horizontal shaft of the engine to the vertical 
shaft of the pump, a right angle gear is required. To reduce the output shaft rotary speed of the 
engine to the input shaft speed of the pump requires a speed reducer. These functions are 
combined in one unit as a right angle speed reducer. Right angle speed reducers perform the 
following functions: 

• Transmit the power from the diesel engine driver to the vertical axial flow pump 

• Redirect the power from the horizontal shaft of the driver to rotate the vertical shaft 
of the pump 

• Reduce the speed of the shaft rotation of the engine driver to the required rpm of the 
pump shaft 

• Prevent rotation of the pump shaft from backflow of water after shutdown of the 
driver 

• Provide a thrust bearing(s) to address the up-thrust and down-thrust hydraulic loads of 
the pump 

Speed reducers are standard products of manufacturers and conform to American Gear 
Manufacturer's Association (AGMA) standards. The furnished unit should display the AGMA 
insignia as evidence of conformance to the requirements of AGMA 6010-F97 or AGMA 6025-
D98. Standard practices shall be as defined and set forth by the AGMA. The procedure outlined 
in AGMA 2005-C96 and AGMA 6010-F97 shall be followed.  

The speed reducer used in the vertical pump application is a single reduction right angle spiral-
bevel gear. The reducer’s low speed output shaft is of a hollow shaft design. This arrangement 
permits the pump head shaft to pass concentrically through the reducer shaft for vertical 
adjustment of the pump propeller. The reducer’s high speed input shaft is connected to the driver 
by two universal joints and an intermediate shaft. 

Bevel gears are used to connect shafts whose axes intersect. Spiral bevel gears have obliquely 
curved teeth with a spiral angle such that the face advance is greater than the circular pitch. This 
results in a continuous pitch line contact in the plane of axes of the gears. The contact between 
teeth begins at one end of the tooth and progresses obliquely across the face of the tooth. This 
results in a smooth action suitable for high speed operation.  
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5.5.2.6.1 Performance Requirements 
The performance requirements of the speed reducer are determined by coordination with the 
pump and driver requirements. The unit's primary function is to transmit the necessary torque 
from the approved driver to the pump shaft for the entire operating range of the system. A 
service factor of two will be applied to the manufacturer's published rating. The reducer’s shaft 
output speed is designed to equal the pump rotary speed at the rated condition. The overall 
reduction ratio will properly match the driver speed with the pump rpm at the pump’s rated 
condition. The rotation of the input shaft of the speed reducer should match the typical rotation 
of the driver. 

The reducer will have a continuous mechanical horsepower rating of not less than 150 percent of 
the horsepower rating of the engine driver. The pump input power (Pp) at the rated condition is 
defined by the requirements of the vertical pump. The reducer shall be designed with sufficient 
capacity to stall the driver without injury to the reducer. The reducer includes a thrust bearing(s) 
to address the up-thrust and down-thrust hydraulic loads of the pump. Speed reducers have 
efficiencies in the range of 96 percent. Before assembly, each gear and shaft assembly shall be 
dynamically balanced in accordance with ANSI/AGMA 2005-C96.  

5.5.2.6.2 Operating Conditions 
Operating conditions for the design of the speed reducer are as follows: 

• Maximum input power, hp     1600    
• Driver speed at rated condition, rpm    900 
• Speed reducer ratio      4.8 to 1 
 

5.5.2.6.3 Couplings 
The primary function of couplings is to transmit the rotary motion and torque from the prime 
mover to the driven equipment. The secondary functions include:  

• Accommodation of misalignment of shafts 
• Transmission of axial thrust loads 
• Maintain alignment between connected shafts 
• Permit adjustment of shafts 
• Limit torsional vibration transmission from reciprocating prime mover to driven 

equipment 

There are two primary coupling types, rigid and flexible. Rigid couplings are necessary to 
maintain precise alignments or to support the position of the rotor in the drive train. An example 
is the line shaft couplings. There are a variety of rigid coupling types including flanged and split 
types.  

The speed reducer to pump shaft coupling is of a rigid design and of the same material as the 
shaft. The speed reducer half of the coupling is typically keyed and has the proper shrinkage fit 
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on the hollow output shaft. A service factor of two based on the maximum rated load is generally 
specified. In addition, the stresses shall not exceed 80 percent of the yield strength at the 
maximum rated load condition. The coupling shall be dynamically balanced to AGMA balance 
classification of seven or better. 

Flexible couplings are classified into two types, mechanically flexible and materially flexible. 
Mechanically flexible couplings compensate for the misalignment by clearances incorporated in 
the design of the coupling. Flexible couplings rely on the flexing of the coupling element to 
compensate for any shaft misalignment. The flexing material must have adequate resistance to 
fatigue failure. Typical flexing elements are composed of elastomer materials. There are 
numerous flexible coupling types as well as elastomer materials employed in the coupling.  

5.5.2.7 Fuel System 
The fuel system design for the diesel engine drivers must conform to the requirements of 
National Fire Protection Association (NFPA) 30-Flammable and Combustible Liquids Code and 
NFPA 37-Stationary Combustion Engines and Gas Turbines. The fuel oil supply system for each 
engine will consist of a motor driven fuel oil transfer pump, day tank, and aboveground fuel 
storage tanks. The fuel oil flows through a strainer from the outside fuel oil storage tanks to the 
day tank. From the day tank, oil flows to the engine. The overflow and drip lines from the engine 
return the oil to the day tank. A pump will be provided to deliver fuel from the tank to the day 
tank. 

5.5.2.7.1 Primary Storage Tanks 
The primary storage tanks will be aboveground double walled tanks. The tanks will be UL 142 
and UL 2085 listed and normally store the specified petroleum product at atmospheric pressure 
but will also be designed to withstand a pneumatic pressure test. The secondary containment 
structure shall also be UL 142 listed. The tanks nominal capacity will provide for a minimum of 
seven days of fuel for continuous operation of all units operating at maximum horsepower.  

The primary and secondary tank will both be fabricated from steel, will be of welded 
construction throughout and will be fabricated conforming to ASTM materials, grades and 
thickness. The secondary containment will be a second steel wall. All tank openings will be 
located on top of the tank. Catwalks will be provided on top of the tanks to permit access to all 
tank openings and piping connections. 

Four 10.5-foot diameter by 43 foot-long fuel storage tanks, each with capacity of 25,000 gallons, 
will be provided initially, with space allocated for installation of a fifth tank when the pump 
station capacity is expanded. 

The fuel oil storage tanks, along with the lubrication oil storage tank and waste oil storage tank, 
will be enclosed in a concrete containment area sized to completely contain the contents of the 
largest tank. 

5.5.2.7.2 Day Tank 
The day tank is a unit composed of a small capacity fuel storage tank with secondary 
containment, with level controls and is located inside the pump house near the engine driver. It 
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functions as a collection point for transfer of the supply and return fuel to the outside tank. A day 
tank is furnished for each engine. The tanks are of steel construction, double walled with leak 
detection monitoring, and built in accordance with the applicable provisions of the NFPA 30 and 
UL 142. Motor driven redundant fuel supply transfer pumps that are mounted on top of each 
storage tank will supply fuel to each day tank. Each pump transfers fuel oil from the storage tank 
to the day tank. The engine's fuel pump transfers the fuel oil from the day tank to the engine. A 
line is provided for return of unused fuel to the day tank. The fuel transfer pump assembly will 
be included as part of the day tank package. A pressure relief valve will return fuel to the storage 
tank in the event of high fuel level in the day tank. 

The storage capacity of each of the day tanks located inside the pump station shall not exceed 
660 gallons. 

5.5.2.7.3 Transfer Pumps 
The fuel transfer pump system includes redundant high capacity submersible pumps. Each pump 
includes a check valve, air eliminator, and expansion relief valve. The fuel oil transfer pump 
shall be sized to provide 150 percent of the combined fuel consumption rate.  

5.5.2.7.4 Fuel Inlet Equipment 
The fuel inlet equipment system will be a complete system that includes remote fill box, fill pipe, 
level gauge, shutoff valves, and control panel. 

5.5.2.8 Trash Racks and Rakes 
The trash screen, rake and conveyance system is custom engineered equipment that is complete 
with all structural support, motors, and monitoring and control components for the removal of 
trash accumulated on the trash rack and its conveyance to a disposal area.  A pre-manufactured 
picker type rake will be provided in conformance with the Major Pumping Station Engineering 
Guidelines. One manufacturer shall design and furnish the bar screens and two monorail 
traveling gripper rakes including all structural supports and controls.  

5.5.2.8.1 Gripper Rake 
The gripper style rake descends in an open position with the rear tooth penetration through the 
rack bars. The descending rake head captures the debris on the way down and closes grabbing 
the trash in a similar manner as a clam shell excavator.  

The rake shall be a single piece of equipment capable of automatically or manually raking each 
bar screen, transporting debris to a designated dump site and capable of reloading debris into 
awaiting dumpsters or dump trucks under manual control. 

5.5.2.8.2 Design Considerations 
The various models of trash rakes are unique in their design and operation and are difficult to 
compare. An important selection consideration is the performance of the rake under storm 
conditions. In hurricane prone regions, operation during high wind events can be the governing 
criteria. Where wind is not the over riding consideration the rake's ability to remove heavy trash 
loads or large floating items may be the deciding factor. 
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5.5.2.8.3 Operating Conditions 
The rake and conveyance equipment will be specified to be suitable for outdoor service. For the 
BODR, the hydraulic system design of the station assumed a three foot maximum head loss 
across the trash rack. The cycle time and the load lifting capabilities of the rake proposed to be 
supplied needs to be adequate to prevent the build-up of trash on the rack that will cause a head 
loss in excess of three feet.  

Design criteria for the trash racks and rakes are summarized in Table 5.5-2. 

Table 5.5-2 Trash Rack and Rake Design Criteria 

Number of Trash Racks and Rakes 10 (8 Reservoir pump intakes + seepage pump 
intake and cooling water pump intake) 

Rack vertical bar thickness, inches, minimum 0.5 

Vertical Bar Opening, inches 3-4 

Elevation at bottom of rack, feet NAVD88 -11.4 

Normal water stage, El NAVD88 8.6  

Minimum water stage, El NAVD88 6.6  

Maximum water stage, El NAVD88 14.0  

Trash Rack width, feet  27 at eight main pump bays 
24 at one seepage pump bay 
8 at one auxiliary pump bay 

Number of screen panels at each pump intake 
opening 

As determined by manufacturer 

Maximum velocity through trash rack, fps  2 

Design head differential, feet 5 

Trash rack material of construction 304L Stainless steel or 316L Stainless steel 

Type of rake  Picker rake 

Capacity of rake, pounds 2,200 

   

5.5.2.8.3.1 Trash Loading 
An estimate of the loading rate will depend on many factors. It can be assumed that during a 
storm event, large objects can end up in the waterway. Loading criteria for the rake will be 
specified to ensure the equipment supplied has adequate capabilities for the more severe 
conditions. It may not be a storm event that causes these heavy loads. Constructed wetlands after 
start-up of the discharge pumps after a dormant period can up-root the new growth vegetation 
causing an extreme slug of trash.  
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Trash loading is also not a steady state event. Typically the maximum loading occurs at start-up 
of the pump and diminishes with time. However, given that the pump is continuously operating 
during a storm event, there is the possibility the maximum loading may occur as a result of an 
upstream situation caused by the storm. One method to specify the estimated loading rate is by a 
percentage of the pump water volume. This estimate may be more useful for sizing the dump 
area than the rake. Constructed wetlands produce a considerable amount of vegetative trash. 
Under normal operation the trash will consist of submerged and floating vegetation consisting of 
aquatic and wetland vegetation. This vegetation may vary from tall grasses, reeds and other 
aquatic plants such as hydrilla to floating leafy plants such as water hyacinth. The rate of loading 
will vary seasonally as well as with discharge conditions. During a flood event there is the 
possibility of larger debris being part of the trash load. This debris could be upland vegetation 
including small trees and brush as well as man-made items such as lumber. 

The gripper rake capacity and size will be specified to be identical to the gripper rakes provided 
at the G-370 and G-372 pumping stations. The capacity of the G-372 pumping station (3,700 cfs) 
is similar to the initial capacity of the northeast pumping station (3,600 cfs). Specifying identical 
equipment will minimize the spare part inventory required and operating personnel will be 
familiar with the operating characteristics and limitations of the rakes.  

5.5.2.8.3.2 Handling Capacity 
Two rakes will be furnished. Both rakes shall operate at the same time but each rake shall be 
capable of cleaning all of the bar screens in case of a failure of one of the trash rakes. Each rake 
and its conveyance equipment will be capable of collecting and conveying the debris specified in 
a cycle time that results in a head loss across the rack less than the maximum allowed. Because 
the rate of trash loading may be highly variable, the cycle time needs to be capable of adjustment 
to optimize the rake’s performance. The rake manufacturer should visit the project site and make 
an evaluation of the service condition requirements to determine the necessary handling capacity 
of the rake/conveyance equipment proposed to be supplied. The weight of this trash can be 
assumed to be 35 pounds per cubic foot. The minimum handling capacity per rake should not be 
less than 2,200 pounds. 

5.5.2.8.3.3 Standby Service 
The rake/conveyance equipment will be designed for standby service which is defined as a 
normally idle piece of equipment that is capable of immediate automatic or manual start-up and 
continuous operation. The rake should operate when the pump is operating. 

5.5.2.8.3.4  Intake Design 
The trash rake and conveyance equipment are mounted on the service bridge. The equipment is 
positioned on the intake side of the bridge. The layout of the equipment will ensure the vehicular 
traffic across the bridge is not impacted by the system. The rack inclination shall be 30 degrees 
in accordance with the Florida Fish and Wildlife Conservation Commission requirements. The 
flatter slope of the rack, typically the greater the trash load the rake can remove. The flow 
velocity into the intake also impacts the performance of the rake. 
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5.5.2.8.3.5 Removal and Reinstallation 
The trash rack support monorail shall be capable of being removed from each pump bay to allow 
for installation of dewatering stop logs in the pump bay with a crane from the service bridge. 

5.5.2.8.3.6 Maintenance 
Submerged components will not require service, lubrication, etc. i.e. bearings. The layout of the 
trash conveyance equipment will allow for easy access to the major operating parts of the 
mechanism for maintenance, cleaning and repair. Stoplog channels will be provided in each of 
the intake channels ahead of the trash racks to permit each trash rack to be taken out of service, if 
needed. 

5.5.2.8.3.7  Operation Control 
The operation of the rake and conveyance equipment will be determined by the position of an 
“Auto–Off–Manual” selector switch located on the Control Panel. “Auto” mode will interlock 
the rake and conveyance equipment with the operation of the pump and shall require no operator 
interface for proper operation of the system. “Manual” mode will allow operation of the system 
or any of the system components by an operator. Manual mode will be used to allow an operator 
to use the rake to load accumulated debris from the debris storage area onto trucks or dumpsters 
for disposal. 

5.5.2.8.3.8 Electrical Controls 
The electrical control panels for the rake/conveyance equipment are located in the pump station 
building. Local controls, disconnects, etc. as required, will be located adjacent to rake equipment 
on the service bridge. The operation of the trash conveyance equipment is controlled by the 
control panel. If the trash conveyance equipment is a separate mechanism from the trash rake the 
operation of the two systems shall be interlocked.  

5.5.2.8.3.9 Load Limiting Device 
The rake will be provided with a load limiting device that will shut down the rake and signal an 
alarm condition back to the control panel, if the pull force on the rake exceeds the setting of the 
load limiting device. 

5.5.2.8.3.10 Structural Design 
The design of the structural support and anchorage of the rake and the conveyance equipment 
will be in accordance with the AISC Manual of Steel Construction. Welding will be in 
accordance with ANSI/AWS D1.1 and AWS D1.6 – Structural Welding Code. 

5.5.2.8.3.11 Wind Loading 
The rake and associated conveyance equipment will be designed to withstand without structural 
damage sustained wind speeds up to 155 mph. The rake/conveyance equipment will also be 
designed to operate without loss of effectiveness up to sustained wind speeds of 70 mph. The 
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rake manufacturer shall provide a written certification the unit proposed for use is capable of 
satisfying the wind load requirements specified above. 

5.5.2.8.3.12  Safety 
The equipment will be specified to comply with the applicable provisions of the OSHA. 

5.5.2.8.3.13  Materials of Construction 
All components subject to submergence shall be fabricated from 304L or 316L stainless steel. 

5.5.2.9 Discharge Piping and Appurtenances 
Each pump is connected to a steel discharge pipe of an equal diameter to the pump barrel. A 
harnessed flexible compression coupling will be used to connect the pump elbow to the 
discharge line. Harnessed flexible couplings should be used whenever the pipe runs into or out of 
concrete structures or any other location where differential settlement is anticipated.  

The pump discharge piping will be designed to withstand all stresses resulting from external 
loads and internal pressures. The pipe will be fabricated to accommodate thrust rods or other 
means of constraint as specified. Flanged wall thimbles will be provided for all penetrations 
through pumping station structure walls. 

5.5.2.9.1 Pipe 
The pipe design shall conform to AWWA C200, AWWA M11, and as specified except that 
hydrostatic test of fittings after fabrication will not be required.  

Wall thicknesses are tabulated in Table 5.5-3. 
 

Table 5.5-3 Pipe Wall Thickness 

Normal Pipe Diameter  
(inches) 

Thickness  
(inches) 

<48 inches 3/8 inch 
48-inch to 60-inch 1/2 inch 
60-inch to 96 inch 5/8 inch 

 

5.5.2.9.1.1  Materials 
The pipe shall be fabricated from one of the following materials:  

• Sheet or coil conforming to the requirements of ASTM A570, Grades 30, 33, 36, or 
40 

• Plate in coil form conforming to the requirements of A36, A283, Grades C or D, or 
A572, Grade 42 

• Coil conforming to the requirements of ASTM A-139, Grades A or B 
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5.5.2.9.1.2  Joints 
Provide flanged joints for all interior locations. All joints shall conform to AWWA C200 and 
AWWA C207 and the flanges shall have a pressure rating AWWA Class B and be drilled ANSI 
B16.1 Class 25. Lap welded joints conforming to AWWA C206 will be provided for exposed 
exterior and buried locations. 

5.5.2.9.2 Fittings and Special Connections 
Elbows shall be fabricated from tested pipe to conform to AWWA C208 and shall be reinforced 
in accordance with applicable provisions of AWWA M11. Openings for air vent connections 
shall be provided with flanged outlets and shall be flanged in accordance with ANSI/ASME 
B16.5 standard 125 pound flange.  

5.5.2.9.2.1 Harnessed Couplings 
A flexible mechanical coupling, Dresser style or equal, will be provided to connect the pump 
discharge elbow to the discharge piping. Flexible mechanical couplings will also be provided at 
the intersection of the horizontal piping and sloped piping on the interior and exterior of the 
reservoir to account for differential settlement. All components of the coupling will be stainless 
steel. The connecting ends of the discharge pipe will be fabricated in accordance with the 
requirements of the coupling provided. Adjustable thrust rods will be provided to transfer thrust 
loads to the discharge piping or wall thimble. All bolts, rods, nuts, and associated hardware shall 
conform to ASTM F593 Type 316 stainless steel.  

5.5.2.9.2.2 Wall Thimble 
A wall thimble will be provided for embedment in the pumping station structure wall. The 
thimble shall have a seal ring centered in wall when embedded and shall have flanged ends to 
mate to the discharge piping.  

5.5.2.9.3 Gaskets and Bolting Materials 
Gaskets for flanged joints shall conform to ANSI B16.21, 1/8-inch thick full-face synthetic 
rubber. Full-face gaskets for all pump and equipment connections shall be provided. Bolts for 
flanged joints shall conform to ASTM F593 Type 316 stainless steel. Nut and bolt heads shall be 
hexagonal.  

5.5.2.9.4 Coatings and Linings 
The interior of steel pipe shall be provided with a cement mortar lining complying with AWWA 
C602. The exterior of steel pipe in buried locations shall be provided with cold applied tape 
coatings complying with AWWA C214. 

5.5.2.10 Lubrication Oil System 
A lube oil system suitable for unloading, storage, and transfer of supply and waste lube oil will 
be provided, including all necessary storage tanks, pumps, piping, valves, controls, and 
accessories. Lube oil and waste lube oil storage systems will have a minimum capacity for one 
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complete oil change for all engines within the station. Storage tanks will be aboveground double 
wall type and will be designed and constructed in accordance with applicable industry codes, 
including API and UL. Tanks will be provided with level detection and overflow prevention 
devices. The system will be designed for truck unloading of lube oil and loading of lube oil 
waste, to include all necessary storage tanks, pumps, piping, valves, and accessories for 
unloading lube oil and loading lube oil waste. System design will facilitate minimal loading and 
unloading time. Lube oil and waste lube oil pumps will be self-priming, positive displacement 
type. Pumps will be motor-driven and equipped with an integral internal relief valve.  

5.5.2.11 Vacuum Priming System 
The vacuum system for each station will consist of two electric-powered pumps, one online and 
one standby, to remove air from the pump discharge pipe to establish full flow through the pump 
discharge. To establish vacuum in each inflow pump discharge conduit, air will be drawn out 
through two 8-inch to 12-inch ports from the discharge tube which will then be manifolded 
together and directed to a barometric tube and then to a vacuum pump. Each vacuum line will 
have its respective vacuum release valves, with both auto and manual operation, providing two 
vent areas for siphon break to minimize time to break siphon on shut down. The vacuum pumps, 
which will alternate, will be manually started from each engine control panel and will utilize a 
barometric tube separator between the vacuum pump and the main pumps to protect the vacuum 
pump from water slugs. The system will signal run status to the control console. A sensor will 
monitor vacuum pressure and send a high vacuum alarm to the control console. Seal water for 
the vacuum pumps, if required, will be supplied by the cooling water system and will have 
solenoid controls. Selection of pump size should be based upon an 8 to 12 minute time to 
evacuate all air from submerged suction and discharge tubes.  

5.5.2.12 Compressed Air System 
The compressed air system will consist of two air compressors, (one redundant), with a starting 
air receiving tank for each engine and one air receiving tank for the instrument and service air. 
The compressed air system will include all necessary equipment and accessories, including 
compressors, receivers, dryers, filters, motors, piping, instrumentation, and controls. The air 
compressor will be air cooled and oil lubricated. The compressor will be motor-driven with the 
motor and compressor mounted on a fixed base. The compressor will utilize a belt drive with a 
spring-loaded tensioner. Discharge pressure will be as required for engine starting with a 
minimum pressure of 150 psig. Accessories will include oil filter, air filter, silencers, and 
vibration isolators. A receiver will be provided for instrument and service air. Receivers will be 
ASME code stamped vessels and will include a pressure relief valve and automatic condensate 
drain. Pressure regulators will be provided for instrument air and service air. A refrigerated dryer 
for instrument air suitable for continuous operation will be provided. The dryer will be equipped 
with inlet and outlet filters and an automatic condensate drain.  

5.5.2.13 Gates and Operators 
For openings in the pumping station structure with bay widths of 10 feet or less a single stem 
fabricated stainless steel slide gate shall be specified. Gates provided on inlet and outlet control 
structures shall consist of a drum and cable hoist and roller gates. The gate and operator 
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specifications shall written to ensure a reliable, durable, and low maintenance water control gate 
of high industry standards. The gates are to be manually or automatically operated. However, 
operation can be relatively infrequent so the gate design must consider the reliability of operation 
after periods of inactivity of a year or more.  

5.5.2.13.1 Slide Gates 

5.5.2.13.1.1 Gate Frames 
The gate frame shall be embedded into the reinforced concrete of the structure. The frame 
including the guide rails, mounting frame, sill, and yoke shall be a rigid, welded unit extending 
from the floor of the structure to the operating platform.  

The yoke or horizontal operator support member shall satisfy the following criteria: 

• The yoke shall be designed to provide the required structural support for the operator and the 
loads produced from the gate operation under maximum head differential conditions 

• The structural members of the yoke shall be sized to limit deflections to 1/360 of its span and 
prevent harmful rotation 

• The yoke shall have a minimum strength of not less than twice the rated thrust output of the 
operator 

• The yoke shall allow removal of the gate without disassembly 

Guides shall satisfy the following criteria: 

• Guides to run the full length of the disc 
• Capable of taking the total thrust produced by water pressure 
• Capable of supporting the disc when the gate is open 

5.5.2.13.1.2 Seals 
The gate seals shall satisfy the following criteria: 

• A top gate seal shall be provided to prevent leakage over top of gate when closed  
• Seals shall be securely fastened to the slides and sill using dovetail grooves or other methods 

which securely seat seal in place 
• The seals shall be easily removed and replaced for maintenance 
• The seal shall be adjustable to ensure full contact with gate disc to limit leakage through the 

full range of stage   

5.5.2.13.1.3 Disc 
The slide cover shall be a flat plate, reinforced with structural members welded to the plate as 
required for the application. The disc shall satisfy the following criteria: 

• The structural design of the disc shall limit deflection to not more than 1/360 of the span 
under the maximum loading condition 
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• The stem connection shall be of a standard design with a thrust nut supported in a welded nut 
pocket. The pocket shall have a minimum design strength of not less than twice the rated 
thrust output of the operator 

• The disc shall be designed to drain and not trap debris, soil, etc.  
• A drain will be provided for thrust nut assembly 

5.5.2.13.1.4 Stem and Thrust Nut 
The lift stem shall satisfy the following criteria: 
• Thrust nut designed for all loads during opening and closing 
• Thrust nut locked to prevent turning in the slide 
• Stem design force shall not be less than 1.25 times the output thrust of the electric motor lift 

unit in the stalled motor condition 
• Stem threads shall be machine cut or rolled and of the square or Acme type. The number of 

threads per inch shall be as required for efficient operation in accordance with the lift 
mechanism used 

• Provide rising stem with adjustable stem guides to ensure alignment and stem support 
• Provide a stop collar at the full-open position 
• Each rising-stem unit shall be provided with a stem cover 
• The cover shall be of sufficient diameter and length to permit full travel of the threaded stem 

without obstruction 
• The top of the stem cover shall be closed  
• The bottom end of the stem cover shall be vented, drained, and mounted in a housing or 

adaptor plate for easy field mounting installation 
• Indicator. Each actuator for rising-stem gates with a galvanized pipe cover shall be provided 

with a position indicator to show the position of the gate at all times. The indicator shall be 
attached to the mechanism 

5.5.2.13.1.5 Electric Operators 
The lifts shall have electric motor operators with rising stems and stem covers. The gates shall 
have manual/auto operation. A factory-mounted on pedestal type operator shall be specified. The 
driver shall be an ac electric motor operator with stop-open-close operation on 208 Vac, 3 phase 
service, 60 Hz, with position indicator. The electric operator shall open and close the gate at a 
nominal speed of six inches per minute. The pedestal height shall be approximately three feet. 
An auxiliary manual crank shall be specified for hand wheel operation of lift. The crank shall be 
removable and fitted with a corrosion-resistant rotating handle. The maximum crank radius shall 
be 15 inches. 
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5.5.2.13.1.6 Lift Mechanism 
The lift mechanism shall be supplied with a pedestal, machined and drilled to receive the gear 
housing, and drilled for bolting to the operating floor. The mechanism shall be geared to limit the 
slide operation to not more than 40 foot-pounds on the lifting device after the slide is unseated 
from its wedges. A lift nut threaded to fit the operating stem shall be provided. Ball or roller 
bearings shall be provided above and below the flange on the lift nut to take the thrust developed 
in opening and closing the gate with a force of 100 foot-pounds (135 N-m). Gears shall be 
machined accurately with cut teeth to provide smooth, proper operation for the lifting 
mechanism. Suitable shafts shall be installed with sleeve, ball, or roller bearings of appropriate 
size. All gears and bearings shall be enclosed in a housing. Fittings shall be provided so that all 
gears and bearings can be lubricated periodically. All geared lifts shall be suitable for operation 
by use of a portable-motor apparatus. The lift shall be self locking at any position of the stem 
travel. 

The lift shall satisfy the following criteria: 

• Furnish the following limit switches mounted in the lift assembly for control of the electric 
motor 

• Provide adjustable torque responsive switch 
• Provide intermittent adjustable gear type limit switches for stop of gate travel 
• Opening direction. The direction of wheel or crank rotation to open the gate shall be 

indicated on the lift cover 
• Lubrication: Provide totally enclosed gearing with lubrication fittings and all necessary 

mechanical seals 

5.5.2.13.1.7 Electric Motor 
The motor shall be specifically designed for the electric actuator service, with a high starting 
torque. The motor horsepower shall be determined by the manufacturer.  

5.5.2.13.2 Roller Gates 

5.5.2.13.2.1 Gate Frames 
The gate frame shall be embedded into the reinforced concrete of the structure. 

• Frame shall consist of prefabricated structural steel roller slots 
• Standard lightweight steel rails shall be used to guide rollers on gate disc as it moves 
• Rails shall extend full height of structure so gate can be raised completely out of structure 
• Bottom sill shall consist of structural steel beam with stainless steel seating surface 

5.5.2.13.2.2 Seals 
The gate seals shall satisfy the following criteria: 
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• Seals shall be arranged to have a positive initial precompression (compression without water 
pressure) when the gate is closed. Mounting shall be such that the water pressure shall 
increase the seal compression. Mounting shall provide adequate freedom of movement for 
seal deflection 

• Seals shall be located on the seal seat and held in place by clamp bars bolted (with lock 
washers) to the gate 

• Seal seat angle shall be continuous within each section 
• J-seal corners shall be formed by continuous molded sections 

5.5.2.13.2.3 Disc and Rollers 
Gate disc shall consist of smooth skin plate with horizontal and vertical structural reinforcing 
members and shall be continuously welded throughout to form a box-like structure. 

• Disc deflection shall not exceed 1/800 of nominal gate width 
• Rollers shall be spaced along side of gate disc to support equal portions of hydrostatic load 
• Roller assemblies, complete with axles, shall be removable from gate 

5.5.2.13.2.4 Lift Mechanism 
Roller gate shall be provided with a wire rope drum hoist mounted on a structural steel hoist 
frame to open gate. Gate shall close under its own weight. The lift mechanism will include 
drums, drive shafts, couplings, worm gear reducers, sheaves, drive motor, brake, wire rope 
fittings, welded rigid steel base frame, anchor bolts, electrical equipment, hoist cover, position 
indicator, slack cable limit switches, and accessories. 

5.5.2.13.3 Materials 
Stainless steel materials will be specified for the purposes of durability, strength, and resistance 
to erosion and corrosion. The manufacturer may propose alternative materials for the purpose of 
providing greater strength or to meet required stress limitations. However, alternative materials 
must provide at least the same qualities as those specified for the purpose. All material shall 
conform to the latest ASTM specification or other listed commercial specifications covering the 
class or kind of material to be used.  

5.5.2.14 Station Standby Power 
During a power outage the pump station requires electric power backup. Typically, the minimum 
capacity of the diesel fueled engine-generator is provided for back up station service during the 
time utility power is lost. In large pumping stations a second redundant system is provided. For 
the northeast pump station, two 1000 kw engine generators will be provided on the pump 
operating floor to power the seepage pumps and to provide station lighting and ventilation 
requirements. Controls are provided in the automatic transfer switch (ATS) to either manually or 
automatically start the engine-generator. A RTU output command will remotely stop the engine 
generator should the unit unnecessarily start. Engine-generators will use unit mounted radiators 
for cooling and will have critical grade exhaust silencers mounted outside the building.  A 
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manually operated 20 kw engine generator will also be provided to power station lighting 
equipment.  This generator may be used to allow for inspection of the facility during a power 
outage without the need to turn on the large engine generators. 

5.5.2.15 Stage Monitors 
Upstream and downstream stilling wells with level transmitters provide analog water level data 
of the approach channel and reservoir level. A stilling well with a level transmitter is also 
provided in each pump intake to monitor low water levels. The water level transmitters provide a 
proportional 4 – 20 ma signal. The stilling well level transmitters are normally continuously 
powered from a 120 VAC to 24 VDC power supply. Upon the loss of 120 VAC service, the 
RTU’s “PULSE ANALOG CIRCUITS” program will intermittently power and scan the analog 
water level transmitters. 

5.5.3 Control/Control Structures 
Control structures are required to control the release of water from the Reservoir to the NNRC 
and the STA-3/4 Inflow Canal, and to control the flow of water from the STA-3/4 Inflow Canal 
to the Reservoir when the G-370 and G-372 pump stations are discharging into the Reservoir. 
The specific hydraulic requirements of the control structures at the Reservoir site are discussed in 
Section 6.6 of the BODR. 

In general, these control structures will conform to the gate configuration shown in the District 
Design Guidelines Sheet G-S1. This standard shows the general criteria for the District standard 
water control structure with vertical roller lift gates.  The structures will each have a control and 
generator building or will be located directly next to a pump station. The operating platforms will 
be elevated above the structure walls as necessary for proper gate operation and to allow access 
to stoplogs for dewatering to enable dry maintenance.  The structures will not interrupt the 
embankment crest road or the STA-3/4 Inflow Canal North Levee road. 

5.5.3.1 Control Structure S-609 
The control structure S-609 will be located adjacent to the northeast pump station. It is required 
to meet the agricultural deliveries to the EAA served by the Reservoir. According to the 2x2 
model, agricultural deliveries from the Reservoir to the EAA system range from 0 cfs in the wet 
season, to a maximum of approximately 1,960 cfs during the dry season. The control structure 
will consist of five gated concrete box culverts. The minimum required water surface elevation 
in the Reservoir for agricultural discharges depends on the necessary backwater condition in the 
NNRC. For irrigators to have sufficient suction conditions for their irrigation pumps, the 
minimum water surface elevation in the NNRC is 10 to 10.5 NAVD88. 

The control structure may also be used to fill the Reservoir when the water surface elevation in 
the NNRC and Connector Canal is greater than the Reservoir level. 

In order to accommodate the irrigation pumps which will be installed in the downstream portion 
of the control structure, the culvert width was increased to 14 feet. Five parallel 14 feet by 8 feet 
gated culverts will be used. Each culvert will have one 8 ft by 8 ft roller gate at the embankment 
headwall and two 4 ft by 8 ft sluice gates at the culvert discharge wall, one on each side of the 
irrigation pump discharge pipe. 
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5.5.3.2 Southeast and Southwest Control Structures S-602 and S-603 
The existing G-383 control structure was installed in the STA-3/4 Inflow Canal to allow isolation 
of the eastern and western flow ways of STA-3/4. The structure has limited hydraulic capacity 
and would not allow the full capacity of either pump station to pass. It has been assumed that it 
will remain in service and will normally be closed, thereby requiring that two separate control 
structures be constructed in the north embankment of the STA-3/4 Inflow Canal.  Therefore, 
Structure S-602 will be located east of the G-383 control structure and Structure S-603 will be 
located west of the G-383 control structure, and are referred to as the Southeast and Southwest 
Control structures, respectively, in the BODR. 

As recommended in the Gate Evaluation Technical Memorandum, vertical roller lift gates will be 
used for the two control structures adjacent to the STA-3/4 Inflow Canal, due to the District 
staff’s familiarity with the operations and maintenance of these types of gates.  Additionally, 
slide gates will be installed upstream of the vertical roller lift gates for redundancy. 

These control structures through the Reservoir are series of parallel culverts with 10 foot by 10 
foot gates located on the Reservoir side of the embankment. They will be submerged structures, 
with the invert at -6.0 feet NAVD88 to correspond with the current bottom of the STA-3/4 
Inflow Canal. To achieve the appropriate gate width, parallel 12-foot wide by 10-foot tall 
culverts will be constructed.  Five culvert sections are included at Structure S-602 and seven 
culvert sections are included at Structure S-603.  A detailed discussion on the size and hydraulic 
capacity of the Reservoir control structures is included in Section 6.6 of the BODR. 

A backup power supply will be provided for each control structure. The method for providing 
backup power will be standby generators located in the adjacent control building. 

5.5.4 Seepage Pumping 
Seepage collection canals will be constructed along portions of the western boundary, the 
northern boundary, and the eastern boundary of the Reservoir site. The collected seepage from 
the western and northern canals will be directed to the new northeast pump station. At the 
northeast pump station, seepage pumps will be selected to provide firm capacity to pump 
seepage back into the EA Reservoir. Seepage from the eastern seepage collection canal will be 
routed to G-370 pump station, where existing seepage pumps will discharge to the Inflow Canal. 

At the northeast pump station, three electric motor operated seepage pumps will be installed, 
(two duty and one standby), to provide firm station capacity of 120 cfs. The seepage pumps will 
normally be operated to maintain a water elevation of -1.0 in the seepage canal and will be 
capable of pumping to varying reservoir levels, up to the overflow spillway elevation of 21.0 
NAVD88. 

Other seepage pump design criteria are shown in Table 5.5-4. 
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Table 5.5-4 Seepage Pumps Design Criteria 

Number of pumps  3 

Total installed pumping capacity, cfs  180 

Firm pumping capacity, cfs  120 

Discharge capacity, each pump, cfs 60 

Rated head, feet   24.0 

Maximum head, feet 27.0 

Pump discharge diameter, inches  36 

Motor size, horsepower 200 

Motor speed, rpm 500 

Efficiency at rated head, per cent 80 

5.5.5 Irrigation Pumps 
Irrigation pumps will be installed at the northeast control structure to allow water for irrigation to 
be released from the EAA Reservoir A-1 to the NNRC when the EAA Reservoir A-1 level does 
not allow for gravity discharge. This will occur when the Reservoir water elevation is below 10.0 
NAVD88.  Five irrigation pumps will be provided with total capacity of 1000 cfs. The pumps 
will be installed at the discharge end of the five gated culverts comprising the control structure. 
The pumps will be installed at an elevation of 19.0 NAVD88 so that motors and operators will be 
above the maximum water surface elevation in the Connector Canal. The pumps will be vertical 
axial-flow type and will discharge over the top of the culvert wall to the Connector Canal. The 
discharge pipe will terminate below the minimum canal water surface elevation for energy 
recovery. An anti-siphon valve will be installed on each of the pump discharge pipes. 

The pumps will be housed in a pump station structure using the same materials of construction as 
the northeast pump station.  An overhead crane will be provided for pump removal.  Floor space 
is provided within the irrigation pump station for pump storage3 and servicing.  Overhead door 
access is provided to the pump station to allow pump components to be loaded onto a trailer 
using the overhead crane.  

Other irrigation pump design criteria are shown in Table 5.5-5. 
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Table 5.5-5 Irrigation Pumps Design Criteria 

Number of pumps  5 

Discharge capacity, each pump, cfs  200 

Total discharge capacity, cfs  1,000 

 Rated head, feet  6 

Maximum priming head, feet 16 

Pump discharge diameter, in  60 

Motor size, horsepower 400 

Motor speed, rpm  354 

5.5.6 Spillway 
For the EAA, the District criteria allow a discharge of 20 cfs per square mile with a five year 
design frequency (equal to ¾ inch of runoff per 24 hours). For the Reservoir area, this equates to 
a discharge of 500 cfs. If this limit is exceeded, it reduces the NNRC’s capacity available to 
other discharges. 

Because uncontrolled spillway discharges from the Reservoir would result in substantially higher 
flows during more extreme storm events, which could cause damage to farmland, U.S. 27, 
bridges and other structures, the BODR recommended limiting the discharge. This will be 
accomplished by constructing an orifice spillway and constricting the discharge conduit. 

The spillway will be located adjacent to the northeast pump station and will be contiguous with 
the control control structure. An orifice spillway will be constructed by placing four slotted 
openings in the embankment headwall. Each opening will be 2 feet by 13 feet, with the bottom 
of the opening set at 21.0 NAVD88, the normal pool reservoir elevation. The slotted openings 
are designed to limit discharge to 500 cfs at two feet of head. Higher heads will produce slightly 
greater discharges, but flow increases will be limited by use of a 5.5 foot by 5.5 foot box culvert 
used as an orifice. It is estimated that peak spillway discharges at the design maximum reservoir 
water level plus wind setup (El 27.6 NAVD88) will be approximately 600 cfs. 

5.6 CIVIL SITEWORK 

5.6.1 General 
The northeast pump station facilities will be located at the northeast corner of the Reservoir. The 
northeast pump station will be a structure approximately 318 feet long by 92 feet wide, housing 
the Reservoir pumps and drivers, seepage pumps, emergency generating equipment, and 
ancillary facilities. 

The pump station will be placed outside the Reservoir embankment with the face of the structure 
at approximately the toe of the embankment. Discharge will be over the top of the embankment 
at an elevation above the maximum normal pool elevation. The pump station will be constructed 
on three levels. The operating floor will be at elevation 28.0 NAVD88 and will house six 600-cfs 
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pumps and diesel engine drivers. Space will be allocated for the addition of two identical pumps 
and drivers in the future. Also located on this level will be the seepage pump motors, engine 
generators, electrical switchgear, cooling and fresh water pumps, air compressor skid, vacuum 
pumps, supply fans, a maintenance room, employee break room, and restroom/locker room 
facilities. A control room will be located on a second floor level, above the break room and 
locker room area.  A bridge crane traversing the entire operating floor will be provided for 
removal of pumps, drivers, and other equipment. Rolling overhead doors on each end of the 
building will allow truck access to the operating floor. 

The lower level will include the pump intakes and the trash racks. 

The trash racks and rake mechanisms will be located outside the building on an extension of the 
pump intake channels. The Reservoir spillway, discharge gates, and irrigation pumps will be 
located adjacent to the pump station with a discharge channel connecting to the connector canal. 
A service bridge will be constructed along the north side of the pump station to allow vehicle 
access to both sides of the pump station. 

A pipe gallery will be located at elevation 15.0 NAVD88 to provide a utility chase to serve the 
equipment on the operating floor level and as storage.  Additionally the seepage pumps, main 
pump discharge piping, waste fuel oil storage, and potable water pumps will be located on the 
pipe gallery level.  Access to the pipe gallery will be via stairs from the operating floor, a ladder 
from the operating floor, and through a rolling steel door and man door to the exterior of the 
pump station.  

A site plan of the pump station facilities is shown on the Preliminary Drawings. 

 

5.6.2 Northeast Pump Station Connector Canal 
The connector canal will be constructed from the NNRC to the northeast pump station. The 
following design criteria were used in order to determine an appropriate cross-section: 

• Potential maximum northeast pump station and connector canal capacity of 5,000 cfs  

• Potential maximum outflow from the Reservoir at the northeast pump station is 
approximately 1,960 cfs, based on the agriculture deliveries taken from the SFWMM. 

• A minimum straight approach to the pump station of 1,000 feet 

• Side slopes of 2.5H:1V 

• Maximum velocity of 3 fps 

• Unlined earthen side slopes with an average Manning’s “n” value of 0.030 for the entire 
perimeter 

• Bottom of connector canal set at -11.4 NAVD88 (approximately two feet above the bottom 
of the NNRC at the northeast pump station) 

A hydraulic analysis of the connector canal indicated that a canal with a bottom width of 55 feet 
would produce a maximum velocity of less than 3 fps and would result in a hydraulic drawdown 
of less than 0.23 feet from the NNRC to the northeast pump station.  A typical cross-section 
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through the connector canal is shown on the Preliminary Drawings. Near the pump station, the 
connector canal will be widened to the full width of the pump station intake channels. In 
accordance with District guidelines, changes in channel cross-section and bottom slope will be 
gradual, limited to no more than a 10 degree angle from the canal centerline or invert elevation, 
to minimize horizontal and vertical currents and produce a steady and uniformly distributed flow 
pattern at the entrance to the intake channels. 

It will be necessary to construct berms above the existing grade on either side of the canal near 
the pump station, since the surrounding grade of approximately 8.0 NAVD88 is below the 
maximum canal water level of 14.0 NAVD88. The berms can also serve as a road for 
maintenance and access. The top of the berms will be at elevation 14.6 NAVD88. The design 
criteria require that all raised slopes are at 3H:1V for maintenance purposes, and that is sufficient 
to ensure stability of these low banks.  

5.6.3 Site Access and Roadways 

5.6.3.1 General 
General access to the Reservoir and associated structures will be limited to District staff and 
guests. Public access to the Reservoir site will only be allowed through designated public access 
points near the northeast and southeast corners of the Reservoir.  

The Project is located in an agricultural area and access to the Project site is limited to U.S. 27. 
Existing gravel and dirt service roads created either by the agricultural interests or by the District 
operations and maintenance staff currently provide access through the Project Site. U.S. 27 is a 
north-south trending four-lane divided highway that borders the entire east side of the Reservoir 
and the site for the new northeast pump station. This is a major traffic route for transportation 
from the Fort Lauderdale area to the central Florida area, and is also a hurricane evacuation 
route. U.S. 27 will be the primary access route to be used by the contractor during construction. 
After the Project is complete, U.S. 27 will provide the main access to the Reservoir and the 
northeast pump station. 

The Reservoir Project is bordered on the north side by an existing gravel service road used by the 
agricultural interests. This service road has access to U.S. 27 by way of an existing intersection. 
The Reservoir is bordered on the west side by an agricultural area and by the Supply Canal 
adjacent to the Holey Land WMA. A District service road is located on top of the existing 
Supply Canal levee that extends along the southern half of the Reservoir Project area’s west side, 
and continues east along the southern boundary on the Inflow Canal levee. This service road 
provides District vehicle access between the G-372 pump station and the G-370 pump station.  

Permanent access on the Reservoir site will include perimeter roads constructed completely 
around the top of the Reservoir embankment, completely around the exterior toe of the 
embankment between the embankment and the seepage canal, and an internal perimeter road at 
the interior toe of the embankment. The road along the top of the embankment will be used for 
access to control structures and for inspection of the inside of the Reservoir. The exterior 
perimeter road around the embankment will be used for inspection of the exterior embankment 
slope and toe area. An entrance road from U.S. 27 to the new northeast pump station will serve 
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as one public access road to the site. The existing entrance road to the G-370 pump station will 
serve as a second public access point.  

All vehicular access roads are designed, as a minimum, to meet District standards, as set forth in 
the DCMs. 

5.6.3.2 Pump Station Access 
Access roads for the northeast pump station and discharge control structures will be designed to 
connect to the site and Reservoir access roads and will be subject to the same design criteria. 

The primary access point for the northeast pump station will be from the perimeter road 
northwest of the station. This road will lead onto a paved parking and maneuvering area adjacent 
to the pump station. This paved area will also provide truck access to the aboveground diesel 
storage tanks, to the pump station operating floor via the overhead door at the end of the 
building, and to the western berm road along the connector canal. 

A service bridge on the north side of the pump station will extend across the connector canal and 
will connect with the perimeter road on the east side of the pump station. It will provide access to 
the trash racks, irrigation pumps, and gates on the north and west sides of the pump station. A 
paved area on the east side of the pump station, constructed above the discharge structure at 
approximately elevation 19.0 NAVD88, will provide a second access point to the pump station 
operating floor, storage for collected trash rack debris, and access to the connector canal berm 
road on the east side of the canal. 

Access to the gates and operators along the embankment headwall will be provided by an 
extension of the embankment crest road. A 16-foot paved roadway will be constructed between 
the headwall and the pump station structure and will be connected to the crest road on the west 
side of the pump station and the east side of the discharge structure.  A ramp will be provided to 
the crest road from the exterior perimeter road on the northwest side of the pump station.  An 
interior ramp leading to the internal perimeter road will also be provided.  This ramp will also 
serve as a boat ramp to the reservoir at the pump station site. 

5.6.3.3 Access to Discharge Structures 
Access to the new gated discharge structures in the south embankment along the Inflow Canal 
will be provided by the perimeter road located along the top of the embankment and by the 
existing perimeter levee road located along the toe of the embankment’s exterior slope. 
Turnaround areas adjacent to the discharge structures will be provided and additional ramps 
leading to the interior perimeter road will be constructed.  

5.6.3.4 Other Access Roads 
Existing U.S. 27 intersections near the G-370 pump station and near the north site boundary will 
be utilized for access roads connecting to the Reservoir perimeter roads. 

Roads will be constructed on top of the berms on each side of the connector canal for 
maintenance of the canal. The roads will be gravel surfaced and will be 14-feet wide. A 
turnaround will be provided at the end of each road, near the U.S. 27 right of way line. 
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There are currently other east-west service roads within the boundary of the Reservoir that have 
intersections with U.S. 27. These service roads will be removed during the course of the 
Reservoir construction, but they may be used for construction contractors’ access to the 
Reservoir site. The construction contractor will be limited to entering the Reservoir Project site 
from U.S. 27. It will be the responsibility of the construction contractors to coordinate with 
FDOT regarding the maintenance of traffic during construction. 

5.6.4 Bridges and Culverts 
The new northeast pump station moves water from the NNRC into the Reservoir and vice versa. 
The NNRC runs parallel to and on the east side of U.S. 27. The Reservoir and northeast pump 
station are located on the west side of U.S. 27. Therefore, a new connector canal will be required 
to connect the NNRC to the northeast pump station and a new highway bridge will be required to 
carry U.S. 27 traffic across the connector canal.  The proposed location of the bridge and the 
required bridge opening at the connector canal is shown on the Preliminary Drawings. 

Preliminary bridge design will be conducted in two stages as part of this Work Order.  A Bridge 
Analysis Technical Memorandum presenting preliminary data and design criteria will be 
submitted separately from this document and will include an evaluation of the type and size of 
bridges required and a summary of the design approach. 

A Bridge Design Report will be prepared after the site surveys and additional geotechnical work 
have been completed and will define the scope of work and form the basis of design for the 
bridges. The report will be prepared in accordance with the FDOT Plans Preparation Manual, 
Chapter 26 and will preliminarily define the geometry of the bridges, including typical sections, 
span configurations, under clearances, and vertical and horizontal alignments. The report will 
document the analyses performed and conclusions reached in the Bridge Analysis Technical 
Memorandum. The analyses will evaluate several superstructure and substructure types and 
select one type of each to form the most appropriate combination for the bridges, based on 
comparative costs and other considerations. 

The northeast pump station entrance road and vehicular access roads to the southeastern 
Reservoir public access point will need to cross the seepage canals. Precast concrete culverts 
with invert elevations matching the canal bottom and headwalls and/or wing walls, as 
appropriate, will be provided at these locations. 

5.6.5 Stormwater Control/Site Drainage 

5.6.5.1 During Construction 
A conceptual Stormwater Pollution Prevention Plan (SWPPP) will be required as a part of the 
contract documents. The objective of the SWPPP will be to prevent erosion where construction 
activities are occurring, prevent pollutants from mixing with stormwater, and prevent pollutants 
from being discharged by containing them onsite, before they can affect the receiving waters. 
The contractors will be required to prepare and submit a comprehensive SWPPP that will be 
tailored to their sequence of construction. The contractor will be provided conceptual plans, 
guidelines, and criteria so that detailed drainage plans for all phases and sequences of 
construction can be prepared.  
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5.6.5.2 Permanent Construction 
The site grading around the new northeast pump station, connector canal and discharge structures 
will include provisions for capturing the stormwater runoff, where necessary. Long term site 
drainage along the north and east borders will be directed to the Reservoir seepage canal. Long 
term site drainage along the STA-3/4 Supply Canal will be directed to the Supply Canal. Long 
term site drainage along the west border will either be directed to the Reservoir seepage canal or 
to the Miami Canal via existing agricultural canals. Stormwater calculations and facilities will be 
prepared to comply with local and State guidelines and regulations. 

5.6.6 Utilities 

5.6.6.1 Electric Power 

5.6.6.1.1 Florida Power & Light (FPL) Overhead Distribution Lines 
Electric distribution lines are located along the U.S. 27 highway easement. Electric power for the 
northeast pump station can be obtained from those lines. There are no overhead distribution lines 
that will need to be removed or relocated for the Reservoir Project. 

5.6.6.1.2 FPL Overhead Primary Lines 
The new northeast pump station will require a primary power line connected to the distribution 
line in the U.S. 27 easement. Location and routing of this line will be shown on the Preliminary 
Drawings. 

The new outlet control structures to be located along the south embankment of the Reservoir will 
require a primary power line. A connection will be made to the existing primary line supplying 
power to the STA-3/4 inlet gates  Location and routing of the primary power line will be shown 
on the Preliminary Drawings. 

5.6.7 Site Security 
Pedestrian, horseback, and bicycle access will be allowed throughout the Reservoir site, except at 
the pump stations. 

The District requires that no public access be allowed within 200 yards of the pump stations. 
This will be accomplished by fencing the embankment toe-to-toe on each side of the northeast 
pump station and providing gates at the top embankment road and exterior perimeter road. 
Additional fencing will be provided along the seepage canals and the connector canal to restrict 
access to the pump station. 

Security lighting will be provided by exterior lights mounted on the pump station structure and 
by pole lighting as needed around the pump station facilities.. 
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5.7 HVAC, PLUMBING, AND FIRE SUPPRESSION SYSTEMS DESIGN 

5.7.1  Design Criteria 
The following describes the basis of mechanical design and criteria associated with the heating, 
ventilating, and air conditioning (HVAC); plumbing; and fire suppression systems for the new 
northeast pump station. Table 5.7-1 details the Reservoir Project site design criteria. 

Table 5.7-2 details the indoor design criteria for the Reservoir Project. 

Table 5.7-1 Reservoir Project Site Design Criteria 
Location Measurement 

Site Elevation 
 Above sea level, feet NAVD88 

 
16 to 27 

Site Location 
 North latitude, degrees 
 West longitude, degrees 

 
26 
81 

Ambient Design Temperatures (1) 

 Winter, design dry bulb, degrees F  
 Summer, design dry bulb/mean coincident wet bulb, 
degrees F 
 Dehumidification, design dew point, degrees F 

 
42 

93/77 
78 

Degree Days 
 Heating (Base 65 degrees F), days 
 Cooling (Base 50 degrees F), days 

 
418 

8,924 
Rainfall Intensity (2) 

 Actual, inches/hour 
 Design, inches/hour 

 
4.7 
5 

(1) The winter and summer design temperatures are based on the American Society 
of Heating, Refrigerating and Air-Conditioning Engineers (ASHRAE) frequency 
levels 99.6 percent and 1 percent, respectively. 

(2) The actual rainfall intensity rate is based on a 60 minute duration and 100 year 
return period. 
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Table 5.7-2 Indoor Design Criteria for Reservoir Project 

Design Temperatures (F) (1) 

Summer Winter 

Area 

Design Design Setpoint 

Ventilation 
Requirements 

Ventilation 
Notes 

Engine Pump Room 100 -- -- 1.5 cfm/sf (C) Note 2 

Pump Station Pipe 
Gallery 

100 -- -- 6 AC/HR (I) Note 1 

Irrigation Pump 
Room 

100 -- -- 6 AC/HR (I) Note 1 

Shop 78 72 72 -- Note 4 

Janitor’s Closet 100 -- -- -- Note 3 

Control Room 70 70 70 -- Note 4 

Break Room 78 72 72 -- Note 4 

Locker Room 78 72 72 -- Note 3 

Restroom(s) 78 72 72 -- Note 3 

AC/HR = designates air changes per hour 
(C) = designates the ventilation system operates continuously 
(I) =  designates the ventilation system operates intermittently 
 
(1) Indoor conditions reflect operating temperatures for personnel comfort, code/standard 
recommendations, or equipment protection. 
 
Notes: 

1. The ventilation system will be sized on the more restrictive of the AC/HR (or cubic feet per 
minute per square foot – cfm/sf) listed, or the airflow required to maintain the indoor design 
temperature based on the summer outside design temperature 

2. Additional intermittent ventilation will be provided as required to maintain the indoor design 
temperature based on the summer outside design temperature, or to meet the engine 
combustion air requirements 

3. The exhaust rate will be based on the most stringent requirement of: 0.5 cfm/sf of floor area; 
50 cfm per toilet or urinal; or 100 cfm minimum 

4. The ventilation rate will be based on the exhaust requirements or as required by ASHRAE 62-
1989, whichever is more stringent 
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5.7.2 HVAC 
The following is a description of the HVAC systems: 

5.7.2.1 Heating Systems 
Electric wall heaters will be provided in the Men’s and Women’s Toilet/Locker rooms for 
supplemental heat. 

5.7.2.2 Ventilation Systems 
A forced air ventilation system will be provided for the Engine Pump Room, Pump Station Pipe 
Gallery, and Irrigation Pump Room. The system will utilize propeller fans for supply and 
propeller fans (except duct fan for Pump Station Pipe Gallery) for exhaust. Automatic roll filters 
will be used to filter the air supplied. All ventilation wall openings will be protected by a 
fabricated metal hood of the District’s standard design.  

The ventilation system fans will be controlled by their individual ON-OFF-AUTO selectors 
switches. When the exhaust fan selector switches are in the “AUTO” position, the exhaust fans 
will be interlocked with the controls for the supply fans. When the supply fan selector switches 
are in the “AUTO” position, the quantity of supply fans operated will be automatically controlled 
based upon the quantity of engines operating and/or controlled by the room thermostats.  

5.7.2.3 Air Conditioning Systems 
The air conditioning systems will be split system type heat pumps. A heat pump will be provided 
for the shop, control room, break room, locker room, and restroom. The heat pump serving the 
break room, locker room, and restroom will also be ducted to provide a backup to the control 
room’s air conditioning system. Each heat pump will be provided with a backup emergency 
electric heating coil. Each unit will be controlled by a remote wall mounted thermostat to 
maintain the desired space temperature.  

The air handling units and heat pumps will be located inside the pump station.  

The locker room, restroom, and janitor’s closet will be exhausted by duct fans ducted to exhaust 
louvers or wall caps.  

5.7.3 Potable Water 
Investigation of potable water usage at the existing major pumping stations (G-310 and G-370) 
indicates low demand and infrequent use of potable water. Potable water is supplied to a kitchen 
sink, restrooms, and showers. Bottled water is used for drinking. It was reported that the current 
potable water systems are sized for more demand than the system experiences, and as a result, 
the treatment systems are experiencing problems due to a lack of flow. 

As an alternative to the potable water supply system installed at the existing pumping stations, 
which is canal water processed through sand filters and reverse osmosis (RO) membranes, the 
use of a shallow water well will be reviewed. Treatment of this water could be with aeration, 
canister filtration, chlorination, and softening. The design will incorporate storage that will serve 
the typical low demand but also accommodate the infrequent periods of larger demands when the 
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pump station houses personnel during extreme weather events. Changing the potable water 
source to a well would require water quality sampling and analyzing, and based on the results of 
the analysis, an appropriate water purification system would be compared to the current RO 
treatment system. The potable water system design will be finalized during final design after 
direction from the District regarding their preferred potable water system  

The potable water system selected shall supply potable water to restrooms, sinks, and showers. 
An electric-powered domestic water heater will be provided to supply water at 120 degrees F to 
the sinks and showers. 

5.7.4 Fresh Water Supply System 
A fresh water system will be provided to supply water for lubricating water, seal water, and hose 
bibs for area washdown. The fresh water system will be supplied by water from the adjacent 
canal, and treated using in-line strainers. 

5.7.5 Cooling Water System 
Cooling water for use in the pump engines and gear reducers will be provided by strained water 
from the adjacent canal. This will be a once-through cooling system, and the used water will be 
collected and discharged back into the canal.  

5.7.6 Sanitary System 
All plumbing fixtures that require drainage will discharge to the sanitary system. In addition, 
floor drains located in the locker room and restrooms will discharge to the sanitary system. Floor 
drains will not be provided in the pump room so that potential oily waste will not be discharged 
to the sanitary system. Sanitary drainage from the building will be collected in a septic tank. A 
leach field will be provided at the edge of the built up area adjacent to the pump station.  Soil 
material for the leach field will consist of sanitary backfill as defined in Florida Regulation 
64E-6.   

5.7.7 Stormwater System 
Storm drainage will be collected from the roof drains and leaders. All storm drainage at the 
pump station will be routed to the forebays. 

5.7.8 Fire Suppression System 
Code investigations indicate that an automatic fire sprinkler and detection system will be 
required for the entire pump station facility. However, this is in conflict with the District 
Guidelines (Paragraph 5.3.14).  It appears that the Owner will need to obtain a variance from 
local fire officials to install the system recommended in the Guidelines.  The Preliminary 
Drawings are based on the District Guidelines, including installation of portable fire 
extinguishers.  If a fire sprinkler and detection system is required, it will be included in the 
detailed design. 

The District shall review all design assumptions, criteria, and calculations. Verification with the 
District and the District’s insurance underwriter shall be done for the fire protection systems.  
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5.8 ELECTRICAL DESIGN 

5.8.1 Design Criteria 

5.8.1.1 Utility Power 

5.8.1.1.1 Pump Station 
Florida Power & Light has an overhead 13.2 Kilovolt (kV) power line running along the canal to 
the east of the pump station and it is anticipated this line will be used to serve the new pump 
station. We have indicated on the Electrical site plan an underground service from a FP&L pole 
to two pad mounted transformers. We have to verify, but are anticipating that FP&L will furnish 
their metering requirements at the transformer secondary. Preliminary contact with FPL was 
made a year ago to inform them of the proposed pump station and the anticipated power 
demands. No additional information was received from FPL at that time concerning what their 
requirements would be to serve the new pump station.  

To stay consistent with existing pump stations, we will request that FPL furnish and install step-
down station transformers at the northeast pump station. The secondary will be requested to be 
wye connected with the neutral solidly grounded at the transformer installation. 

5.8.1.1.2 Control Structures 
Florida Power & Light has an overhead 13.2 Kilovolt (kV) power line running along the canal to 
the south of the two control structures and it is anticipated this line will be used to serve the new 
control structures. We have indicated on the Electrical site plan an underground service from a 
FP&L pole to a pad mounted transformer at each structure. We have to verify, but are 
anticipating that FP&L will furnish their metering requirements at the transformer secondary.  

To stay consistent with existing pump stations, we will request that FPL furnish and install a 
step-down transformer at each control structure. Since the load at each control structure will be 
small, the transformers will be single phase with a 120/240 volt secondary. 

5.8.1.2 Station Equipment Voltage 
Pump station voltage received from FPL will be 480 volts, three phase, 60 hertz. In general, 
station equipment voltages will be specified to operate at the following voltages. 

Motors rated one Horsepower (Hp) and larger  460 volts, 3 phase 

Motors less than one Hp 115 volts, 1 phase 

Lighting 115 volts, 1 phase 

Convenience receptacles 115 volts, 1 phase 

 

The remote control structures will receive service from FPL at 120/240 volt single phase. 
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5.8.1.3 Pump Station Power Distribution 
A pump station one-line diagram is included with the Preliminary Drawings. The distribution 
system will be serviced by the FPL transformer serving a split bus. Normally the tie breaker is 
open and the two main breakers are closed, thus dividing the loads between the two main 
breakers. To prevent voltage back-feed from the two generators, only two of the three breakers 
can be closed at the same time. This is mechanically accomplished via key interlocks. 

5.8.1.4 Station Switchgear 
A switchboard consisting of circuit breakers will be provided to distribute 480 volts of power to 
various loads, including but not limited to the following equipment: 

• Two vacuum system pumps 

• Two air compressors 

• Six motor control centers for diesel engine pump support equipment. (Provisions for two 
future engine MCCs to be added). 

• Three seepage pumps 

• Two motor control centers for miscellaneous loads 

• Crane and hoist 

• Five irrigation pumps 

The two motor control centers for miscellaneous loads will supply power to individual pumps 
that are not part of a vendor supplied package and other loads as indicated below. The list of 
equipment is tentative and subject to change during final design. 

• Building supply fans 

• Building exhaust fans 

• Two waste fuel oil pumps 

• Fuel oil receiving pump 

• Two lube oil supply pumps 

• Lube oil receiving pump 

• Seven cooling water pumps 

• Two fresh water pumps 

• Two water lubrication pumps 

• Two potable water pumps 

• Two waste lube oil pumps 

• Generator block heater 

• Two traveling trash rakes 
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• Three rotating strainers 

• Two lighting panels (120/208 volt, three phase) 

• Motor operated valves 

• Water heater 

• Instrument air compressor 

• Two engine cooling water valves 

• HVAC power panel (120/240 volt, single phase) 

• Fire alarm and security system power panel (120/240 volt, single phase) 

• Other loads as required 

5.8.1.5 Standby Generator Power 
In addition to normal utility power, the pump station will have two diesel engine powered 
generators. Each will be sized to operate the station systems should the normal utility power fail. 
One generator will operate at a time automatically, with the second serving as a stand-by. Fuel 
storage requirements will be based on a single generator operation for a minimum of seven days. 

Each generator will be sized to meet the stand-by requirements of the pump station. This will 
include operation of all plant loads and firm capacity for the seepage pumps. Specifically the 
entire pump station can operate from one generator except for the following equipment. 

• No irrigation pumps can operate 

• The crane cannot operate 

• Only 1 of the 2 air compressors can operate 

• Only 2 of the 3 seepage pumps can operate (in accordance with the District Major Pumping 
Station Engineering Guidelines Section 5.4.7a and 5.2.6) 

Upon failure of the utility power, a transfer switch will automatically transfer power supply from 
a generator to feed the main switchgear. A manual generator start will be provided to exercise 
the unit. 

A manually operated 20 kw engine generator will also be provided to power station lighting 
equipment.  This generator may be used to allow for inspection of the facility during a power 
outage without the need to turn on the large engine generators. 

5.8.1.5.1 Motor 
Motors will be totally enclosed, fan cooled, and of premium efficiency. All outdoor motors will 
have integral space heaters. Indoor motors five Hp and larger will have integral space heaters. 
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5.8.1.5.2 Monitors 
The 480 volt switchboard and the motor control centers will each have a power monitor that will 
provide line and phase voltages, phase currents, kilowatt (kW), kilovolt-ampere reactive 
(kVAR), power factor, and kilovolt-ampere (KVA).  

5.8.1.5.3 Lighting and Receptacles 
Lighting panel boards will be rated for 120/208 volts, three phase. Bus bars will be copper. 
Circuit breakers will be thermal magnetic bolt-on type. 

High bay areas of the pump station will be provided with metal halide light fixtures. The pipe 
gallery area will have fluorescent light fixtures. Control room, break room, and offices will have 
T-8 fluorescent light fixtures. Outdoor light fixtures will be wall mounted and controlled by a 
photoelectric switch. The diesel tank storage area lighting will be pole mounted metal halide 
fixtures. Lighting for the trash rack area will be installed on the pump station wall. Lighting 
levels will be in accordance with the USACE EM 1110-2-3105, Chapter 21 Standard. 

Major paths of exit will have LED type exit signs on a dedicated circuit. Emergency lighting will 
also be provided on this dedicated circuit. 

Switches used for lighting will be rated 20 amperes, 120 volts. Duplex receptacles will be rated 
20 amperes, 120 volts. Ground fault circuit interrupter (GFCI) type receptacles will be used 
outdoors and in the restrooms. Office receptacles will have stainless steel plates. Outdoor 
receptacles will have “in-use” weatherproof covers. 

5.8.1.5.4 Conduits and Wiring 
Conduits above grade will be rigid steel. Conduits below grade will be Polyvinyl Chloride (PVC) 
Schedule 40 pipe. Underground conduits, in general, will be encased in concrete.  

Liquid-tight flexible metal conduit will be used at all motors, transformers, and any other 
equipment that can vibrate or move. Rigid steel conduits will be terminated at equipment and 
boxes with insulated plastic bushings. The cable tray will be reviewed for use in the pump station 
during final design. 

Wire for 480 volt power applications will be thermoplastic high heat resistant nylon coated 
(THHN)/thermoplastic heat and water resistant nylon coated (THWN) insulation with stranded 
copper conductors. The minimum size wire will be 12 gauge. 

Wire for control and alarm circuits will be multi-conductor type THHN/THWN insulation, with 
stranded copper conductors, and a nylon jacket suitable for installation in either a tray or conduit. 
The minimum size wire will be 14 gauge.  

Wire for milliamp (mA) /millivolt (mV) circuits will be single pair shielded instrument cable, 
type Thermoplastic Fixture Wire Nylon Jacketed (TFN) insulation, with stranded copper 
conductors, and a nylon jacket suitable for installation in either a tray or conduit. The minimum 
size wire will be 16 gauge.  
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5.8.1.6 Building Systems 

5.8.1.6.1 Lightning Protection 
The building will have air terminals on the roof interconnected with copper conductors.  

5.8.1.6.2 Grounding 
A ground ring will be installed around the pump station consisting of 4/0 copper cable and 
ground rods to establish a resistance of five ohms or less. The building’s steel columns, steel 
rebar in the footing, water piping, lightning protection system, motors, panels, transformers, etc. 
will be connected to the ground ring in accordance with the National Electric Code. 

5.8.1.6.3 Fire Alarm System 
A zoned, supervised fire detection and alarm system will be installed. Ionization type smoke 
detectors will be used in the pump room and the generator room. To protect against false alarms, 
the detectors in these rooms will be cross-zoned so that two detectors must be initiated before an 
alarm is sounded. 

5.8.1.6.4 Closed Circuit Television System 
A closed circuit television (CCTV) system, similar to the system at G-370 pump station, will be 
installed in the northeast pump station. 

5.8.1.6.5 Materials of Construction 
FPL will provide the service transformers. 

The switchboard manufacturer should have a distributor and authorized service representative 
within the State of Florida. The equipment should be manufactured in the United States. 
Acceptable manufacturers will be Square D, Siemens, Cutler Hammer, Allen-Bradley, General 
Electric, or approved equal. 

Lighting and 480 volt distribution panel boards and lighting fixtures should be made in the U.S. 
Light fixtures will be industrial grade. 

Generators will be Cummins, Onan, Caterpiller, Detroit Allison, or approved equal. Automatic 
transfer switches will be Asco, Zenith, or approved equal. 

Rigid steel conduit will be Allied, Robroy, Triangle, or approved equal. PVC conduit will be 
Carlon, Certain-Teed, or approved equal. Liquid-tight conduit will be Electri-Flex, Carol Cable, 
Anamet, or approved equal. 

Wire and cable will be Okonite, Alpha, or approved equal.  

5.8.2 Gate/Valve Operators and Controls 
The gate and valve operators will be similar to Limitorque operators which have an integral 
reversing starter, limit switches, control power transformer, open, stop, and close pushbuttons, 
and local-remote selector switch. The operators will require 480 volt, three phase power from the 
MCCs. A local mounted safety disconnect switch will be provided near each operator. 
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5.8.3 Pump Station Engineering Guidelines 
The District has in place a standard titled “Major Pumping Station Engineering Guidelines” 
dated December 1, 2005. That document was used in preparing this basis of design Section. 

5.9 INSTRUMENTATION AND CONTROLS DESIGN 

5.9.1 Design Criteria   
This Section defines the instrumentation and controls design criteria for the water control 
facilities, pump stations and telemetry systems. All systems will be designed in accordance with 
District standards. All systems and facilities, as general practice, will be monitored and 
controlled from a local control system in the pump station. The local control system will be 
Programmable Logic Controller (PLC) based. Monitoring and control will be available from the 
Remote Terminal Unit (RTU) of the District Supervisory Control and Data Acquisition 
(SCADA) facilities. The existing telemetry system centralized at the District headquarters will be 
extended to include the new facilities. Instrumentation and control features will include the 
following features: 

• The master control PLC will be an Allen-Bradley ControlLogix 1756 PLC system. Packaged 
systems in the pump station will be provided with stand-alone Allen-Bradley SLC-5/04 (or 
possibly SLC-5/05 with Ethernet) controllers   

• Monitoring and control of remote sites, including gated spillways, gated culverts, and 
monitoring stations will be over Data-linc spread spectrum radios. Equipment will be 
controlled by the Master PLC, and passed through to the RTU 

• Pumps will have control from the District Control Center, through the RTU. Gated structures 
will also have control through the Control Center 

• Analog control signals will be 24 VDC, 4-20 mA. Discrete signals will be 24 volt, direct 
current (VDC). Interposing relays shall be used where necessary to provide isolation and 
conversion to 24 VDC. Discrete output signals will interface field devices through 
interposing relays. Surge suppression shall be provided for all instrumentation. The District 
design details will be followed 

5.9.2 Reservoirs and Canals 
The level of the Reservoir and all canals associated with the pumping stations will be monitored 
through a Campbell Scientific RTU. The signal will be transmitted to the SCADA system for 
display.  

The District standard for level monitoring is the Balluff linear potentiometer, located in a stilling 
well. For variable applications exceeding 20 feet, the Rittmeyer pressure transmitter provides 
increased range. Stilling wells shall be installed in accordance with the District design details. 
Water levels in the embankment will be monitored with piezometers. Water quality monitoring 
will be provided as outlined in the District design details. 
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5.9.3 Water Control Facilities 
Monitoring and control of gated spillways will be through the RTU. Control of the gates will be 
manual from the control system, and will be based on the water level in the Reservoir. 

Monitoring and control of gated culverts will be through Campbell Scientific RTUs. 

5.9.4 Pump Stations 
Pump station control and monitoring can vary from the simple manual operation of an 
agricultural style station to the more complicated automatic or remote operation of a typical 
District station. There are also varying degrees of complications for the remote operation of a 
station. Electric motor drivers have far less auxiliary systems than a diesel engine driven pump 
station and therefore, a much simpler control and monitoring system. Electric driven pump 
stations are also typically not used for flood control applications due to the possibility of power 
outages during a storm event. Therefore, pump system reliability of a flood control station does 
not apply to an electric motor driven station. District pump station auxiliary systems and the 
start/stop of the driver are controlled by a PLC. The receiving and sending of the control and 
monitoring data are via an RTU.  

5.9.4.1 Operation 
In the more recently constructed District flood control stations, there are typically three modes of 
operation: local/auto, local/manual and remote. Local/auto operation consists of operating the 
engine with the auxiliary systems automatically controlled from a remote facility. Local/manual 
operation consists of operating each component of the pumping system by using manual 
controls. Remote operation consists of operating the engine via the District’s telemetry system 
with the auxiliaries automatically controlled. Remote or manual start-up and shutdown, as well 
as alarm shutdown sequences for the engine are automatically controlled by the engine’s 
electronics.  

Emergency shutdown of the engine requires an immediate deceleration of the engine speed to 
zero. The control panel includes a hard-wired emergency shutdown system to shutdown the 
engine in the event that a failure occurs and the engine controller fails to initiate its own 
shutdown sequence. The emergency shutdown also functions when the “manual-auto-off” switch 
is in the manual mode. The circuit generates a shutdown on the actuation of the emergency stop 
pushbutton. The trash rake and fuel auxiliary systems are also shutdown during an emergency 
stop condition. 

5.9.4.2 Diesel Engine Driver Control and Monitoring System 
The diesel engine’s electronic control module (ECM) provides monitoring of vital engine 
parameters and control of engine operation. The ECM output is data-linked to the engine PLC 
through a converter that translates automotive protocol standard SAE-J1939 serial data to the 
required digital input of the input/output (I/O) modules of the PLC. The ECM J1939 output data 
includes all monitoring data, diagnostic information, and operating history and can be displayed 
by the PLC’s monitor. The engine PLC through a converter shall be networked to the RTU 
(MOSCAD) for communication to the District’s operational center. The RTU (MOSCAD) 
typically has a monitor to display all station data. The various auxiliary functions, such as low 



EAA Reservoir A-1 Preliminary Design Report for  
Pump Station, Control Structures and U.S. 27 Bridges July, 2006 

BLACK & VEATCH 5-62  

water level shut-down, trash rake operation and alarm, and high reduction gear oil temperature or 
vibration, are monitored and controlled by the engine’s PLC. The PLC shall have the capability 
to automatically shut the engine down given an alarm condition. Instrumentation signals for 
station monitors such as stage data, electrical service power phase monitoring, and fuel storage 
tank levels shall be connected directly to the RTU (MOSCAD) unit. 

5.9.4.2.1 Logic Controller (PLC) 
The microprocessor based controller shall be an Allen-Bradley model or equal for machine level 
control applications requiring limited I/O quantities and limited communications capabilities. 
The PLC shall be mounted in the engine control panel and shall provide control and monitoring 
of the engine, transmission, and the auxiliary systems. The engine ECM I/O serial data via a 
converter (J1939/DF1-RS232) shall be linked to the I/O module of the controller. The PLC is 
linked to a DH485 network and with the RTU (MOSCAD) via a converter (DH485/DF1). A 
station PLC shall be located in the control room with control and monitoring capabilities for all 
station systems. 

5.9.4.2.2 Display Panel 
An Allen-Bradley display panel model or equal will be provided for each PLC. The display will 
be mounted in the engine control panel door.  

5.9.4.2.3 Converter (J1939/DF1-RS232) 
A communication device will be provided to convert the J1939 serial communication data to the 
DF1-RS232 digital input that is required by the PLC. 

5.9.4.2.4 Interface Module (DH485/DF1) 
An Allen-Bradley 1770-KF3 module will be provided for conversion of the network DH485 
digital output to the serial DF1 communication signal that is required by the RTU (MOSCAD). 

5.9.4.2.5 Surge Suppressor 
A surge suppressor will be provided that will protect the I/O modules of the PLC from lightning 
induced surges, electrical fast transients and EMI/RFI noise. The surge suppressor shall meet or 
exceed highest class severity level of IEC 1000-4-4 and 1000-4-5. The suppressor shall be UL-
497B listed. The surge protector will be Circuit Components, Inc.’s “Surge Control SAB Series” 
or District approved equal.  

5.9.4.2.6 Vibration Switch 
Each reduction gear shall be provided with a vibration control switch to protect the equipment 
from damaging shock or vibration. Each switch shall be a 24 VDC powered electro-mechanical 
device, with two Single Pole, Double Throw (SPDT) snap acting switches rated at 2A up to 30 
VDC, and mounted in a National Electrical Manufacturers Association (NEMA) four enclosure. 
Each switch shall have a remote reset to allow reset of the tripped unit from a remote location, an 
adjustable time delay to override trip operation for a preset length of time (to prevent trips during 
transient pump cavitation events, for instance), and a fine adjustment to precisely select the 
degree of sensitivity.  
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5.9.4.2.7 Temperature Monitors 
The temperature probes provided shall be resistance temperature detectors (RTDs) and shall 
comply with ANSI 34. RTDs shall be 100 ohm 3-wire platinum in a Type 304 stainless steel 
sheath with watertight connection head. 

5.9.4.2.8 Liquid Level Gage 
A combination liquid level gage with adjustable low limit switch will be used to provide visual 
indication of oil level and signal low level conditions.  

5.9.4.3 Indicating Level Switches 
Indicating level switches shall be provided to signal a low level condition. Water level sensors 
shall be installed to signal a low level condition. Sensors shall be floatless, pressure sensitive, 
diaphragm actuated switches. 

5.9.4.4 Monitoring Instrumentation 
Compliance monitoring locations shall be provided with auto samplers. The auto sampler will be 
activated by the level at the monitoring location. Auto samplers will include all necessary 
facilities for access, including platforms and stairs. 

5.9.4.5 Station Emergency Power 
Given a power outage, the flood control station requires emergency electric power backup. 
Typically an adequately sized engine generator is provided for backup station service during the 
time that utility power is lost. In a large flood control station, a redundant system is provided. 
Controls are provided in the 125 ampere Automatic Transfer Switch (ATS) to either manually or 
automatically start the engine-generator. A RTU output command will remotely STOP the 
engine generator should the unit unnecessarily start. 

Electric motor driven seepage pump stations intended for flood control shall utilize a backup 
generator to operate the pump station during a loss of utility power. 

5.9.4.6 Stage Monitors 
Upstream and downstream stilling wells with water level transmitters provide analog water level 
data of the approach and discharge channels. A stilling well with a water level transmitter is also 
provided in each pump intake to monitor low water levels. The water level transmitters provide a 
proportional 4-20 mA signal. The stilling well water level transmitters are normally continuously 
powered from 120 volts, alternating current (VAC) to 24 VDC power supply. Upon the loss of 
120 VAC service, the RTU’s “PULSE ANALOG CIRCUITS” program will intermittently power 
and scan the analog water level transmitters. 

5.9.5 Telemetry 
The SCADA system RTU will be located in the building close to the antenna. The RTU will be a 
Motorola MOSCAD or equal unit to be compatible with the existing units already installed at 
other District locations. The pump stations will be remotely monitored through the District’s 
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SCADA system. This is the District’s proprietary system consisting of an RTU and an antenna. 
The RTU will be capable of transmitting data to a main station via radio. Data to be transmitted 
is to be determined. The District may require the remote control of the station and the SCADA 
system, of the station should provide for this type. 
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6.0 PERMITTING REQUIREMENTS 
Regulatory and permitting requirements within the State of Florida that may be required for the 
Reservoir Project were presented in Section 4 of the BODR. 

A summary of the permits applicable to the construction of the pumping station, discharge 
structures, and sitework is shown in Table 6-1. 
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Table 6-1 Reservoir Project Federal and State Permitting Requirements 

Permit/Approval Regulated Activity Agency and Contact Authority Approval 
Timeline* 

FEDERAL PERMITTING REQUIREMENTS 

NEPA 
Major Federal Action 

Affecting the 
Environment 

U.S. Army Corps of Engineers 
Ms. Tori White 

South Permits Section Office, SESAJ-RD-SS 
4400 PGA Boulevard, Ste. 500 

Palm Beach Gardens, FL 33410-2933 
561-472-3517 

40 CFR Parts 1508 12-18 months 

Section 404 
 Fill of wetlands 

U.S. Army Corps of Engineers 
Ms. Tori White 

South Permits Section Office, 
SESAJ-RD-SS 

4400 PGA Boulevard, Ste. 500 
Palm Beach Gardens, FL 33410-2933 

561-472-3517 

Clean Water Act 
Minimum 6 

months 
 

Section 401- 
Water Quality 
Certification 

Refer to State/ 
Approvals 

Fill of Wetlands 

U.S. Army Corps of Engineers 
Ms. Tori White 

South Permits Section Office, SESAJ-RD-SS 
4400 PGA Boulevard, Ste. 500 

Palm Beach Gardens, FL 33410-2933 
561-472-3517 

Clean Water Act 
Minimum 6 

months 
 

SPCC Plan Petroleum Storage EPA-Region 4 Clean Water Act Minimum 6 
months 

NPDES 
Refer to State 

Permits Approvals 
Wastewater Discharge 

Florida Department of Environmental Protection 
2600 Blair Stone Rd, MS 3560 

Tallahassee, FL 33399 
Clean Water Act 6-12 months 

* From the date of permit application submittal. 
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Permit/Approval Regulated Activity Agency and Contact Authority Approval 
Timeline* 

Coastal Zone 
Management 
Consistency 

 
Refer to State 

Permits, Approvals 

Development in 
Coastal County 

Florida Coastal Management Program 
Department of Environmental Protection  

Mail Station #47 
3900 Commonwealth Boulevard Tallahassee, FL 

32399-0250 
850- 245-2163 

Coastal Zone 
Management Act 

Minimum 45-60 
days 

 
 
 
 
 

Endangered 
Species Act 
Consultation 

Wildlife Impacts 

Florida Ecological Services Office 
1339 20th Street 

Vero Beach, FL 32960 
772-562-3909 

FWC South Regional Wildlife Diversity 
Ricardo Zambrano 

Conservation Biologist 
850-625-5122 

FWC Imperiled Species Management/FWS West 
Indian Manatee (Trichechus Manatus) Mary Duncan, 

850-922-4330 

Endangered Species 
Act 3-6 months 

Cultural Resources 
 

Refer to State 
Permits Approvals 

Excavation State Historic Preservation Office 
R.A. Gray Building 

500 Boronough Street 
Tallahassee, FL 32399-0250 

National Historic 
Preservation Act 

 

60 days 
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STATE PERMITTING REQUIREMENTS 

Comprehensive  
Everglades 

Restoration Plan 
Act Regulation Act  

Project Construction 

Florida Department of Environmental 
Ms. Temperance M. Morgan 

2600 Blair Stone Rd., MS 3560 
Tallahassee, FL 32399 

850-245-8424 

Title XXVII 
Section 373, 

373.1502 F.S. 
12-18 months 

Well Construction  Well Construction 

South Florida Water Management District 
3301 Gun Club Road 

West Palm Beach, FL 33406 
(561) 686-8800 

Rule 40 E-2, F.A.C. 60-90 days 

Consumptive 
Water Use Water Use 

South Florida Water Management District 
3301 Gun Club Road 

West Palm Beach, FL 33406 
(561) 686-8800 

Rule 40 E-2, F.A.C. 60-90 days 

Florida Department 
of Transportation 

Access  

Bridge and Road 
Construction 

Michael Rippe, Director 
Southwest Area Office 

Florida Department of Transportation, District 1 
2295 Victoria Ave, Ste# 292 

Ft. Myers, FL 33901 
(863) 519-2628 

Section 40E-6.091, 
F.A.C. 60-90 days 

Clean Air 
Construction (PSD) 
Clean Air Title V-
Operating Permit 

Pump Station 
Emissions 

Florida Department of Environmental Protection, 
Division of Air Response Management 

2600 Blair Stone Rd, MS 3560 
Tallahassee, FL 32399-0250 

Section 62-210.300, 
F.A.C. 60-90 days 
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Petroleum Storage 
Tanks 

 

Storage Tank 
Installation 

Florida Department of Environmental Protection 
2600 Blair Stone Rd, MS 3560 
Tallahassee, FL 32399-0250 

Rules 62-761, 62-
762- F.A.C. 3-6 months 

Dewatering Dewatering 

South Florida Water Management 
3301 Gun Club Road 

West Palm Beach, FL 33406 
561-686-8800 

Rule 40 E-20, F.A.C. 60-90 days 

NPDES Stormwater 

DEP NPDES Stormwater Program 
2600 Blair Stone Rd, MS 2500 

Tallahassee, FL 33399 
850-245-7522 

Rule 62-621 
F.A.C 6-9 months 

NPDES Produced 
Groundwater 

Florida Department of Environmental 
Ms. Temperance M. Morgan 

2600 Blair Stone Rd., MS 3560 
Tallahassee, FL 32399 

850-245-8424 

Rule 62-621 
F.A.C. 6-9 months 

Dam Safety Embankment 
Construction 

Florida Department of Environmental Protection 
2600 Blair Stone Rd, MS 3560 

Tallahassee, FL 33399 

Chapter 373 F.S. 3-6 months 

LOCAL PERMITTING REQUIREMENTS 

Development 
Review 

Building Permits 
Zoning Approval 

Reservoir Ancillary 
Facilities 

 

Planning, Zoning, & Building Dept. 
Midwestern Office 

200 Civic Center Way 
Suite 300 

Royal Palm Beach, FL 33411 
561-784-1300 

County Ordinance 3-6 months 
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Vegetation 
Preservation and 

Protection 
Stormwater 
Pollution 

Prevention Permit  
Wellfield 
Protection 

Petroleum Storage 
Tank 

Reservoir Ancillary 
Facilities Construction 

 

Environmental Resource Management 
Florida Department of Environmental Protection 

2600 Blair Stone Rd, MS 3560 
Tallahassee, FL 33399 

County Ordinance 3-6 months 
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7.0 DRAFT PROJECT OPERATING MANUAL 

7.1 INTRODUCTION 
The Project Operating Manual (POM) is for day-to-day water management under essentially all 
foreseeable conditions affecting the Reservoir Project. The POM for STA-3/4 is a separate 
document and is not updated in this document. The draft POM is developed as part of the 
Preliminary Design of the Reservoir Embankments Project. Modifications and revisions to the 
document will occur in further construction phases.  See Figure 7.1-1 for the Reservoir location. 

Figure 7.1-1 Reservoir Location Map 

 
 

7.2 GENERAL PURPOSES 
The Reservoir concept was designed to reduce the LOK regulatory releases to the estuaries and 
the backpumping from the EAA into LOK by sending the water to the Reservoir. Additional 
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goals include the following: Improve environmental releases through the storage of water and 
release to the Everglades during the dry season; flow equalization and optimization of treatment 
performance of STAs by capturing peak storm event discharges within the Reservoir for slow 
release to the STAs; and improve regional water supply to the agricultural community currently 
served by the EAA canals and other areas served by LOK. 

7.3 PROJECT FEATURES 

7.3.1 Reservoir  
Layout of the Reservoir includes set backs to the exterior toe of the embankment as follows: 

• East – 285 feet from the property line 

• North – 2,925 feet from the property line 

• West (North of Supply Canal) – the western top of bank of the seepage canal will coincide 
with the western top of bank of the existing secondary agricultural canal 

• West along Supply Canal – the centerline of the embankment will be located 106 feet west of 
the eastern top of slope of the Supply Canal, such that the Reservoir embankment top will be 
directly over the existing seepage canal. 

• South – the southern toe of the embankment will be located 14 feet north of the top of bank 
of the Supply Canal such that the centerline of the Reservoir embankment is directly over the 
existing seepage canal. 

The Reservoir is designed for a normal maximum operating depth of 12.5 feet and total storage 
of approximately 190,000 acre-feet. The perimeter embankment is approximately 108,965 feet 
long and is 12 feet wide at the crest, with 3H:1V side slope on each side. Total embankment 
height is 26.5 feet above original grade (OG) to provide for the PMP, wind setup, and wave run-
up. Design data for the Reservoir Project is included in Table 7.3-1. 

Table 7.3-1 Reservoir Project Design Data 

Description Size 
Total Surface Area, Acres 15,150 
Length of Embankment, Feet 108,965 
Total Height of Embankment, Above OG, Feet 26.5 
Width of Embankment at Crest, Feet 12 
Embankment Side Slopes 3H:1V 
Elevation Bottom of Reservoir, Feet 8.6 NAVD88 
Normal Maximum Operating Depth, Feet 12.5 
Total Storage Capacity, Acre-Feet 190,000 (approximately) 

7.3.2 Northeast Pump Station 
A new northeast pump station will be constructed near the northeast corner of the Reservoir to 
pump water from the NNRC to the Reservoir. The pump station is expected to have six pumps 
sized for total pumping capacity of 3,600 cfs at full design water level. 
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Seepage control pumps will be included in the design of the northeast pump station. Seepage 
canals along the north and west sides of the Reservoir will drain to the northeast pump station 
where the seepage pumps will discharge into the Reservoir.  The seepage pumps will be variable 
speed to allow them to maintain the desired seepage canal water level.  The seepage canal along 
the east side of the Reservoir will drain to the existing G-370 pump station.  Seepage pumps in 
that facility will discharge to the Inflow Canal.  

7.3.3  Modifications to G-370 and G-372 Pump Stations 
For purposes of this draft POM, it has been assumed that G-370 and G-372 pump stations will 
not be modified to deliver flow to the normal maximum operating pool of the Reservoir. (See 
Table 7.3-2 and Table 7.3-3) Several pumping alternatives are being considered that would 
require modifications to one or both of the pump stations, which would result in modifications to 
the operation scenarios presented in this document. 

Table 7.3-2 Pump and Hydraulic Description of G-370 Pump Station 

Pump Station Description  Other Notes 
Number of Pumps 3 Inflow pumps 

Discharge Capacity (each pump) 925 cfs Pool-to-pool head 7.0 feet. Brake 
horsepower (Hp) 1182 

Design Headwater Elevation 8.6 NAVD88 Headwater varies from 6.6 feet to 
12.6 NAVD88 

Headwater (HW) Start Up Condition 6.6 NAVD88 50 percent flow @ 23 feet head 
without vacuum system 

Design Low Water (HW) Elevation 6.6 NAVD88 In front of trash screen 
Maximum High water (HW) Elevation 12.6 NAVD88  

Maximum Screen Loss to Tailwater 
At Elevation 16.6 NAVD88 

3.6 NAVD88 50 percent flow @ 13 feet head, 
brake Hp @ 1,315 

Design tailwater elevation 13.6 NAVD88  
Maximum Tailwater Elevation 16.6 NAVD88  
Minimum Tailwater Elevation 13.1 NAVD88  

Nominal Pump Operation Speed 113 rpm  
Nominal “On Elevation” As needed to maintain headwater at or below 8.6 NAVD88
Nominal “off elevation” As needed to maintain headwater at or below 8.6 NAVD88

Motor/Engine Size 935 Hp  Brake horsepower @ rated condition 
Motor/Engine Size 1467 Hp  Brake horsepower @ start-up 

condition 
Motor/Engine Speed 720 rpm Naturally aspirated 2-cycle diesel 

engine 
Centerline Discharge Connection 22.6 NAVD88 Discharge sill elevation @ 18.6 

NAVD88 
Pump Station Floor Elevation 29.6 NAVD88  

Intake Floor Elevation -9.9 NAVD88 At entrance to Formed Suction 
Intake tunnel 

Discharge Floor Elevation -5.4 NAVD88 At exit of discharge, tunnel height 
12 feet 
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Table 7.3-3 Pump and Hydraulic Description of G-372 Pump Station 

Pump Station Description  Other Notes  
Number Of Pumps 4 Inflow pumps 

Discharge Capacity (Each Pump) 925 cfs Pool-to-pool head 9.0 feet. Brake 
Horsepower (Hp) 1182 

Design Headwater Elevation 8.6 NAVD88 Headwater varies +6.6 to + 12.6 
NAVD88  

Design Low Water (Headwater) 
Elevation 

6.6 NAVD88 Headwater level in front of screen 

Start-Up Headwater Elevation 6.6 NAVD88 50 percent flow at 16.0 feet pool-to-
pool Hd. 

Maximum High Water Headwater  
Elevation 

12.6 NAVD88  

Maximum Screen Loss Headwater   
Elevation 

3.6 NAVD88 50 percent flow with tailwater 
elevation 17.6 NAVD88 

Design Tailwater Elevation 15.6 NAVD88  
Maximum Tailwater Elevation 17.6 NAVD88  
Minimum Tailwater Elevation 13.1 NAVD88  

Nominal Pump Operation Speed 119 rpm  
Nominal “On Elevation” As needed to maintain headwater at or below 8.6 NAVD88 
Nominal “Off Elevation” As needed to maintain headwater at or below 8.6 NAVD88 

Motor/Engine Size 1663 Hp Start-up condition 
Motor/Engine Speed 720 rpm 2 cycle diesel naturally aspirated 

Centerline Discharge Connection 22.6 NAVD88 Discharge sill elevation at 18.6 
NAVD88 

Pump Station Floor Elevation 29.6 NAVD88  
Intake Floor Elevation -9.9 NAVD88 At FSI tunnel entrance 

Discharge Floor Elevation -5.4 NAVD88 At exit of discharge, tunnel height 12 
feet 

 

7.3.4 Reservoir Gate Structures 

7.3.4.1 Supply Canal Gate Structures 
Two Reservoir gate structures will be provided for discharge from the Reservoir to the Supply 
Canals feeding the STA-3/4. (see Table 7.3-4 below for Inflow/Supply Canal, Levee, Hydraulic 
Parameters, and Figure 7.3-1 for the Reservoir Control Structures Location Map). One structure 
(southeast gate) will be located in the south Reservoir embankment between G-370 pump station 
and control structure G-383. The second structure (southwest gate) will be located in the South 
Reservoir embankment just to the west of control structure G-383. 
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Figure 7.3-1 EAA Reservoir A-1 Control Structures Location Map 

 
 

Table 7.3-4 Inflow/Supply Canal Levee Hydraulic Parameters 
Canal Description Inflow Canal1 Supply Canal 

Canal Length 6.2 miles 10.4 miles 
Canal Invert -6.9 NAVD88 -6.9 NAVD88 

Canal Bottom Width 30 to 45 feet 45 feet 
Canal Side Slopes 2.5H:1V 2.5H:1V 

Exterior Embankment Height 17.6 NAVD88 21.6 NAVD88 
Holey Land Embankment Height - 20.6 NAVD88 

Inflow Control Embankment Height 18.1 NAVD88 - 
Berm Heights 12.6 NAVD88 12.6 NAVD88 

Design Maximum Flow 2,775 cfs2 3,670 cfs 
Design Water Surface Elevation 13.6 NAVD88 15.6 (13.6) NAVD88 

Design Maximum Canal Velocities 0.29 to 1.71 fps3 0.32 to 1.88 fps 
Standard Project Storm Flow 2,775 cfs 3,670 cfs 

Standard Project Storm Water Surface Elevation 16.6 NAVD88 18.6 (16.6) NAVD88 
Standard Project Storm Canal Velocities <Design Velocity <Design Velocity 

1The original designer distinguished between two canal sections. The portion adjacent to STA-3/4 was called Inflow 
Canal while the portion abutting the Holey Land on the north and west sides was called the Supply Canal. 
Currently both canal reaches are commonly known as the Supply Canal.  

*Inflow Canal Section from G-380F to G-383 Gate Structures 
2 cfs = cubic feet per second 

3fps = feet per second 
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The two gate structures will be multiple-barreled, gated concrete box culverts to allow flow into 
the Reservoir from the inflow canal and out of the Reservoir to the canals, depending on the 
water level and operation of the STA-3/4. Data for these structures will be developed during the 
design phase (see Figure 7.3-2 for a schematic of STA-3/4 structures). 

7.3.4.2 Northeast Gate Structure 
A new gate structure will be constructed near the northeast pump station. Its primary use will be 
for releasing water to the NNRC for agricultural deliveries. The gates will be available for 
opening in an emergency. The structure will connect to the new connector canal between the 
northeast pump station and the NNRC. 

7.3.5 Spillway 
An uncontrolled orifice type spillway will be integral with the northeast gate structure near the 
northeast pump station. The crest will be set at an elevation of 21 NAVD88 and the orifice will 
be sized to limit discharges to 20 cfs per square mile (CSM) with a depth of flow over the crest 
of two feet. The spillway will discharge to the headwater canal for the northeast pump station 
and discharges will flow to the NNRC. 

7.3.6 STA-3/4 Gate Structures 
STA 3/4 will receive water directly from the NNRC and Miami Canal via G-370 and G-372 
pump stations, respectively. A schematic of STA-3/4 structures is provided for informational 
purposes on Figure 7.3-2. Tables 7.3-5 and 7.3-6 provide details of the STA-3/4 gate structures. 

The Project Operating Manual for STA-3/4 is not included in this POM. 
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Figure 7.3-2 Schematic of STA-3/4 Structures 

 
(Not to scale) 
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Table 7.3-5 Supply Control Structures G-374, G-377, and G-380 

Control Structure Description G-374 A-F1 G-377 A-E G-380 A-F 
Number of Culverts 6 5 6 

Culvert / Gate Size (H x W) 8 feet x 10 feet 9 feet x 10 feet 7 feet x 7 feet 
Culvert Length  

(including wingwalls) 
115 feet 115 feet 111 feet 

Culvert Invert 0.6 feet  NAVD88 -0.4 NAVD88 1.6 NAVD88 
Design Inflow (each culvert) 362 cfs 396 cfs 282 cfs 
Design Maximum Headwater 

Elevation 
13.5 NAVD88 13.5 NAVD88 13.7 NAVD88 

Design Low Water  
(Headwater) Elevation 

9.6 NAVD88 9.6 NAVD88 9.6 NAVD88 

Standard Project Storm  
(Headwater) Elevation 

16.6 NAVD88 16.6 NAVD88 16.6 NAVD88 

Design Maximum  
Tailwater Elevation 

13.0 NAVD88 13.0 NAVD88 12.6 NAVD88 

Design Low Water  
(Tailwater) Elevation 

9.2 NAVD88 9.5 NAVD88 9.6 NAVD88 

Standard Project Storm  
(Tailwater) Elevation 

16.0 NAVD88 16.0 NAVD88 15.6 NAVD88 

Headwater/Tailwater Data Via 
Telemetry 

G-374 B & E G-377 B & D G-380 B & E 

1Control Structure Descriptions are illustrated in Figure 7.3-1 
cfs = cubic feet per second 

 

Table 7.3-6 Control Structure G-383 

Control Structure Description G-383 
Number of Culverts 2 

Culvert / Gate Size (H x W) 10 feet x 10 feet 
Culvert Length (Including Wingwalls) 114 feet 

Culvert Invert -1.4 NAVD88 
Design Inflow (Each Culvert) 735 cfs1 

Design Maximum Water Elevation 13.6 NAVD88 
Design Low Water Elevation 9.6 NAVD88 

Standard Project Storm Elevation 16.6 NAVD88 
Maximum Differential Head 1.4 feet 

Headwater/Tailwater Data Via Telemetry G-374 E and G-377 B 
1cfs = cubic feet per second 
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7.3.7 Removed Features 

7.3.7.1 Auxiliary Seepage Pump Station 
Existing facilities for an auxiliary pump station located in the western section of the Supply 
Canal near control structure G-380E include two-42 inch diameter steel discharge pipes and an 
equipment pad for installation of District furnished portable hydraulic pumps. It was expected 
that this pump station could be activated if seepage rates from the Supply Canal exceeded the 
capability of the G-370 and G-372 pump stations to maintain desired seepage canal levels. The 
existing seepage canal in this area will be eliminated with the construction of Reservoir, and 
therefore, these facilities will no longer be needed. 

7.3.8 Operational Interaction of Project Features 
The Reservoir will primarily store regulatory releases from LOK. When the Reservoir is full, 
storm runoff will be delivered to the STA- 3/4 as it was prior to construction of the Reservoir. 
During periods when the LOK water level is low and there is storage available in Reservoir, and 
depending upon hydrologic conditions and seasonal outlook, storm water runoff may also be 
captured in Reservoir. The storage of excess stormwater that can be sent to STA-3/4 at a later 
time will improve the quantity, timing, and distribution of water dedicated and managed for the 
natural system. In addition, storage of storm runoff will reduce flooding and provide water, 
which would otherwise have passed to tide, that can be released for agricultural purposes. 

Factors which will impact operating decisions include: 

• Water level in the Reservoir  

• LOK water level 

• Availability of water in the NNRC and Miami Canal 

• Desired operating level in STA-3/4 

• Impending or existing hydrologic conditions  

• Environmental deliveries needed 

• Agricultural deliveries needed 

• Water availability from other watersheds 

For normal operating conditions, the northeast pump station will be utilized to pump LOK 
regulatory releases into the reservoir and G-370 and G372 pump stations will be utilized to pump 
storm runoff into the STA-3/4.  When the Reservoir is full, LOK regulatory releases will be 
pumped into STA-3/4 from G-370 and G372 pump stations when there is little or no storm 
runoff.  When environmental deliveries are required when there is little or no runoff and water is 
available in Reservoir, water will be released from Reservoir through the southeast and 
southwest gate structures into the Supply Canal for distribution to STA-3/4. 

The Reservoir will provide water for agricultural deliveries by storing LOK regulatory releases 
and by capturing runoff that would otherwise have gone to tide. Agricultural deliveries that 
cannot be met by the Reservoir will continue to be supplied from LOK. When water is available 
in the Reservoir for agriculture deliveries, it will normally be released through the northeast gate 
structure located near the northeast pump station from where it will flow to the NNRC via the 
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connector canal for the pump station. When the Reservoir water level is below that needed for 
gravity flow to the NNRC, pumps located adjacent to the northeast pump station will be 
activated. 

7.4 OPERATIONAL STRATEGY TO MEET PROJECT OBJECTIVES 
The Draft POM for the Reservoir will be modified and revised, as necessary, through several 
Project phases. During the detailed design phase, the POM will be modified to define any 
temporary operations to be used during construction including startup and filling. The POM for 
STA-3/4 will also be modified as required to reflect operations during periods when construction 
along and within the embankments for the Supply Canals could disrupt operations. 

Knowledge gained from the Operational Testing and Monitoring Phase will then be incorporated 
into the POM, which will be coordinated with District and the USACE South Atlantic Division 
(SAD), and will supersede all other iterations of the Draft Operating Plan. The final version of 
the Draft Operating Plan will be used by District when they accept responsibility for long-term 
operations of the Reservoir. 

The current LOK regulation schedule indicates that when the LOK elevation is in zones A, B, or 
C, releases are made per the USACE’s WSE Decision Trees (Figure 7.4-1). The construction of 
Reservoir will allow LOK regulation discharges to be released to Reservoir when storage is 
available, rather than to the estuaries of the Caloosahatchee and St. Lucie Rivers. During wet 
conditions, runoff captured by the NNRC and Miami Canal will be stored in the Reservoir when 
capacity is available. This stored water will be used to supplement agricultural water use in the 
NNRC basin, and to deliver water to the environment. The need to back pump water to LOK will 
also be reduced and overall flood protection will be enhanced. 

Figure 7.4-1 WSE Operational Guidelines Decision Trees 
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source: http://www.saj.usace.army.mil/h2o/lib/documents/WSE/wsedectree.pdf 

7.5 PROJECT RELATIONSHIPS AND INTERACTIONS 
Operation of the Reservoir and associated structures is linked to the operation of STA-3/4.  
Before the new facilities are in place, some modifications to the Operating Plan for STA-3/4 will 
be required to incorporate the Reservoir’s storage capability for dry weather releases and for 
potential decreased stormwater flows to STA-3/4 during Reservoir filling operations. 

Other systems downstream from the STA-3/4, including the WCA-3A Everglades Protection 
Area may also impact operation of the Reservoir system. 

7.6 MAJOR CONSTRAINTS 
Constraints to the operation of the Reservoir system include the availability of water in the 
NNRC and Miami Canal, water availability from LOK, the requirement of maintaining a 
minimum water elevation in the Supply Canal to maintain minimum stages in STA-3/4 cells, and 
the varying agricultural deliveries. 

During drought conditions, sufficient water may not be available to completely fill the Reservoir 
on an annual basis, resulting in potential decreased capacity to maintain environmental deliveries 
and agricultural deliveries during the dry season. 

Since pumping to the Reservoir will occur mostly during the wet season, (LOK regulatory 
releases may also be sent to the Reservoir during the wet season), operation of STA-3/4 during 
those periods will dictate how much of the total canal flow will be available for storage. 
Likewise, environmental and agricultural deliveries may conflict, and therefore, constrain the 
distribution of the stored water for those purposes.  

Minimum operating levels for both the Supply Canal and NNRC will prevent gravity releases 
from the Reservoir  when the Reservoir operating water level is low. 
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7.7 STANDING INSTRUCTIONS TO PROJECT OPERATORS 
Once the operational testing and monitoring phase of components of Reservoir has been 
completed, District will be responsible for the day-to-day water management operations. During 
normal conditions, the Reservoir water control structures shall be operated in accordance with 
the approved Operating Manual for the Reservoir. Standing instructions will be drafted during 
the detailed design phase and finalized during the construction phase. 

7.8 OPERATIONS TO MEET PROJECT PURPOSES 

7.8.1 Achieving Natural System Goals, Objectives, and Benefits 
Currently, when the LOK elevation is in zone A, B, C, or D (as illustrated in Figure 7.4-1 above), 
regulatory releases are made through the St. Lucie Canal and the Caloosahatchee River which 
flow to estuaries downstream. These releases from LOK have resulted in declines in aquatic 
vegetation and oyster populations. Upon completion of Reservoir, a portion of the flow that 
would otherwise have gone to the St. Lucie Canal and the Caloosahatchee River will be sent to 
Reservoir. When water levels in the primary canals reach predetermined levels, the G-370, 
G-372, and the new northeast pump stations will be operated to pump the released waters to the 
Reservoir. Stored water can later be released to the Supply Canal for environmental deliveries 
when the Reservoir water level exceeds the minimum Supply Canal water level. When the 
Reservoir water level is below the minimum water level for the Supply Canal, water may be 
released through the northeast gate structure into the NNRC from where it can be lifted into the 
Supply Canal by the G-370 pump station. When appropriate, G-370 and G-372 pump stations 
can also pump LOK releases directly to the Supply Canals for environmental deliveries. 

7.9 FLOOD DAMAGE REDUCTION 

7.9.1 Normal and Emergency Operations 
For normal operating conditions, the northeast pump station will be utilized to pump LOK 
regulatory releases into the Reservoir and G-370 and G372 pump stations will be utilized to 
pump storm runoff into the STA-3/4. When the Reservoir is full, LOK regulatory releases will be 
pumped into STA-3/4 from G-370 and G372 pump stations when there is little or no storm 
runoff. When environmental deliveries are required or when there is little or no runoff and water 
is available in Reservoir, water will be released from Reservoir through the southeast and 
southwest gate structures into the Supply Canal for distribution to STA-3/4. 

7.9.2 Hurricane or Tropical Storm Operations 
The hurricane season occurs each year from June 1 through November 30. When there are 
tropical depressions, tropical storms, and/or hurricanes in the Atlantic/Caribbean Basin or the 
Gulf Coast of Florida, the National Hurricane Center issues public advisories, forecast 
advisories, forecast discussions, and strike probability forecasts. 

Water management operations within the Reservoir during hurricanes or tropical storms should 
follow District Emergency Preparedness Manual Suggested Hurricane Operation Procedures, 
April 2004. The USACE, Jacksonville District, Emergency Operations Standard Operating 
Procedures document (CESAJ SOP 500-1-1) should be consulted for emergency preparation and 
actions. 
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7.9.3 Reservoir Emergency Overflow/Uncontrolled Discharge 
An uncontrolled orifice type spillway will be constructed as described in this Operating Manual 
under Proposed Features, including any required provisions for operating the Reservoir to avoid 
re-suspension of phosphorus. 

7.10 WATER QUALITY 
Additional operational procedures to improve water quality will be developed during the detailed 
design phase of the Reservoir Project and will be included in the final Operating Manual. This 
includes any required operating provisions to avoid re-suspension of phosphorus. 

7.11 WATER SUPPLY OPERATIONS 
During dry conditions when water is needed for agricultural deliveries, and the Reservoir level is 
above 11.5 NAVD88, the northeast gate structure can be opened as necessary to allow gravity 
discharge to supply agricultural deliveries to the NNRC. When the Reservoir water level is 
below that elevation, provisions will be available at the northeast pump station to pump water 
from Reservoir back to the NNRC. 

If environmental deliveries are needed and the water level in the Reservoir is above the water 
level in the Supply Canal, water can be released through the southeast and southwest gates. If the 
Reservoir water level is less than the required water level in the Supply Canal, water can be 
released through the northeast gate structure near the northeast pump station, or pumped from the 
northeast pump station to the NNRC and then pumped by G-370 pump station from the NNRC 
into the Supply Canal. G-383 gate structure would be opened to allow flow to the western flow 
ways.  

7.12 RECREATION 
Activities such as fishing and boating will be permitted at the discretion of the District. No 
special operations will be required. 

7.13 FISH AND WILDLIFE 
Existing canals within the Reservoir site, along with borrow canals and quarry areas, will provide 
deep-water refugia. In addition, littoral shelves will be incorporated along the seepage canal. No 
special operations will be required. 

7.14 PRESTORM/STORM OPERATION 
If there is unused storage capacity in the Reservoir, the preferred operating mode will be to 
maximize pumping into the Reservoir during storm events. This operation would decrease the 
impact of high flow stormwater events on STA-3/4. If the northeast pump station is operating to 
full capacity and the NNRC has excess flow, G-370 pump station will be activated to pump into 
the Reservoir or directly into STA-3/4. 

If a heavy rainfall is forecasted by the National Weather Service Advisories and the District, a 
pre-storm drawdown of Reservoir may be initiated to increase available storage capacity. Storage 
may be created by discharging to the NNRC through the northeast gate structure or to the Supply 
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Canal through the southeast and southwest gate structures. The ability to discharge to either the 
environment or to the NNRC will be a function of the water depths and flows at the time. 

If the Reservoir exceeds the normal maximum operating pool as the result of a storm, operations 
would include drawdown of the Reservoir by releasing water to STA-3/4 and/or NNRC in order 
to bring the water level back to the normal maximum operating pool.  

7.15 CONSISTENCY WITH THE IDENTIFICATION OF WATER RESERVATIONS OR 
ALLOCATIONS FOR THE NATURAL SYSTEM 

Certain Reservoir Project assurances analyses are not yet complete. This section will be updated 
during the detailed design phase. The appropriate quantity, timing, and distribution of water for 
the natural system and other water related needs will be identified in the PIR. 

The Reservoir will store some runoff that would otherwise have gone to tide and will improve 
the timing and distribution of water deliveries to the environment. It has been demonstrated 
using an area specific computer model and POS data from the SFWMM (which is the same as 
the EPC 2010 and 2015 version 5.4.2), that more than 600,000 acre-feet per year can be 
delivered to the environment by the Reservoir. Operating criteria for Reservoir will be developed 
in subsequent versions of this manual to be consistent with the water reservations or allocations 
for the natural system made by the State in accordance with Section 373.1501(5) F.S. 

7.16 CONSISTENCY WITH SAVING CLAUSE AND STATE ASSURANCES PROVISIONS 
During periods when Reservoir contains water and it is necessary to prevent seepage from 
impacting adjacent properties, the seepage canal water level can be pumped down as required to 
prevent the groundwater level from rising. A groundwater model has been utilized to verify that 
depressing the seepage canal will be effective in preventing flooding of adjacent properties.  

The Reservoir will provide capacity for storage of LOK regulatory releases and some storm 
runoff and will increase the pumping capacity from the NNRC. In addition, the area occupied by 
the Reservoir previously used for agriculture will no longer deliver runoff to the NNRC, thereby 
making available 500 cfs of NNRC capacity that was previously unavailable. Therefore, the 
Project will not diminish flood protection and should reduce flooding in the NNRC. 

The Project will store some runoff that would otherwise have gone to tide and will, therefore, 
provide water for agricultural uses during the dry season. It has been demonstrated using an area 
specific computer model that a high percentage of the agricultural deliveries along the NNRC 
can be provided by Reservoir.  

A berm will be constructed outside of the seepage canal and any runoff between the berm and 
the Reservoir embankment will be collected in the seepage canal and delivered to the Reservoir. 

7.17 DROUGHT CONTINGENCY PLAN 
During a drought in the Reservoir Project area, operations will be in accordance with District 
Rules, Chapter 40E-21, F.A.C., Water Shortage Plan. 

7.18 FLOOD EMERGENCY ACTION PLAN 
The Flood Emergency Action Plan will be completed for the Reservoir prior to completion of 
construction. The Flood Emergency Action Plan to be developed should be consulted for related 
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emergency preparation and action. Local emergency management offices will be provided copies 
of the Flood Emergency Action Plan as necessary. This plan may be used to supplement 
Hurricane or Tropical Storm Regulations. As outlined in USACE Engineering Regulation 1130-
2-530, the Flood Emergency Action Plan shall include: 

• A written Emergency Notification Procedure for serious abnormal conditions to 
provide for safety of people in the vicinity of the Reservoir area and also to trigger 
immediate response for remedial assistance to the embankment and water control 
structures 

• A description or list of conditions leading to emergency situations and ways of 
dealing with them should they occur 

• Storage area dewatering procedures 

• Embankment and water control structure failure inundation maps 

• Listing of location, types, and quantity of emergency repair materials and equipment 

• Details outlining responsibilities for inspection and execution of emergency repairs 

• List of contractors available within a reasonable distance of the Reservoir  

7.19 DEVIATIONS FROM NORMAL OPERATING CRITERIA 
The USACE District Commander is occasionally requested by the non-Federal sponsor to 
approve deviations from normal operation criteria. Prior approval for a deviation is required from 
USACE-SAD except as noted in paragraphs below. Deviation requests usually fall into the 
following categories: 

7.19.1 Emergencies 
Emergencies that can be expected include water recreation related accidents such as drowning or 
boating accidents, failure of Reservoir facilities, and flushing of pollutants. Water control actions 
necessary to abate the problems should be implemented immediately unless such action would 
create worse conditions. The USACE-SAD office must be informed of the problem and the 
emergency operating changes as soon as practical. In addition, the non-Federal sponsor, the State 
of Florida (Florida Department of Environmental Protection and District), and the U.S. 
Department of the Interior should be informed. 

7.19.2 Unplanned Minor Deviations 
There are unplanned instances that create a temporary need for minor deviations from the normal 
operating criteria, although they are not considered emergencies. Construction accounts for the 
major portion of incidents requiring minor deviations. Deviations are also sometimes necessary 
to carry out the maintenance and inspection of facilities. Request for changes in release rates 
generally involve time periods ranging from a few days to a few weeks. Each request should be 
analyzed on its own merits. In evaluating the proposed deviation, consideration must be given to 
low flow requirements, fish and wildlife, water rights, roles of the USACE and the District, 
short-term release scheduling, long-range release planning, and storage utilization (seasonal 
commingled, joint use). 
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7.20 SEEPAGE CONTROL 
The Reservoir will be constructed immediately north of the existing Supply Canal. The 
embankment for the Reservoir will be constructed over the existing seepage canal along the 
north side of the Supply Canal. Therefore, the existing seepage pumps in G-370 pump station 
will not serve their original purpose but will be connected to the seepage canal along the east 
side of the Reservoir. 

New seepage canals will be constructed along the northern and western sides of the Reservoir 
and will convey seepage to the new northeast pump station. Seepage pumps in that facility will 
be designed to pump the seepage flow back into the Reservoir  

7.21 INITIAL RESERVOIR/TREATMENT AREA FILLING PLAN 
The Initial Storage Filling Plan (ISFP) is defined as a deliberate impoundment of water to meet 
Project purposes and is a continuing process as successively higher water levels are attained. The 
initial Reservoir filling is the first opportunity to test whether the containing embankments and 
water control structures will perform as designed. To monitor this performance, the rate of filling 
will be controlled to the extent feasible to allow as much time as needed for implementation of a 
predetermined monitoring program, including the observation and analysis of instrumentation 
data. Information furnished in the ISFP will generally be concerned with action that can be taken 
without a significant impact to Project purposes, provided no unsafe conditions are observed. An 
ISFP will be developed during design and construction. The ISFP will include but is not limited 
to the following: 

• Preferred filling rate and the available options to control the rate of filling, as well as 
the consequences of operation with the prime objective of controlling the rate of 
Reservoir water level rise 

• The most likely type of problem(s) that may develop during initial filling and the 
monitoring necessary to detect those problems 

• A description of the proposed hydrologic data collection and transmission system, 
and a plan for reading the instruments and evaluating the data with regard to the 
filling plan 

• A plan for inspecting the embankment and downstream areas prior to and during 
filling, including the relationship between frequency of inspection and rate of pool 
rise 

• Instructions for observers on conditions that require immediate attention of personnel 
authorized to make emergency decisions. Clearly identify who is responsible for 
decisions and how they can be contacted. Alternative decision makers should be 
identified 

• An emergency plan listing responsibilities, name and/or positions, telephone 
numbers, pager numbers, and radio frequencies to be used 

• Water quality requirements, if any, for the initial filling 
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7.22 WATER CONTROL DATA ACQUISITION SYSTEM PLAN 
The remote automation components installed at the pump stations and other structures are remote 
terminal units (RTU) and a communication channel to the District control center. The access for 
the RTU to the control center is via field interface units (FIU). The automation components of all 
pump stations and structures that will eventually be operated and maintained by the District will 
conform to District standards. 

7.23 CONSISTENCY WITH THE ADAPTIVE MANAGEMENT PROGRAM AND PERIODIC 
CERP UPDATES 

After initiation of long-term operations and maintenance of the Reservoir, the Operating Manual 
may be further modified based on operating criteria approved by the USACE and the District 
that results from CERP updates and/or recommendations from the adaptive assessment process 
as outlined in Guidance Memorandum Number 6 of the Programmatic Regulations. 
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146. H-04 Plumbing - Operating Level Overall Floor Plan 
147. H-05 Plumbing - Operating Level Partial Plan 1 
148. H-06 Plumbing - Operating Level Partial Plan 2 
149. H-07 Plumbing - Piping Schematics and Riser Diagram 
150. H-08 Plumbing - Schedule and Details 
151. H-09 HVAC - Gallery Level Overall Floor Plan 
152. H-10 HVAC - Lower Level Partial Plan 
153. H-11 HVAC - Operating Level Overall Floor Plan 
154. H-12 HVAC - Operating Level Partial Plan 1 
155. H-13 HVAC - Operating Level Partial Plan 2 
156. H-14 HVAC Schedules 
157. H-15 HVAC - Details 
158. H-16 HVAC - Ventilation Flow Diagram 
159. H-17 HVAC - Sequence of Operation 
160. H-18 Septic System Riser Diagram 

 
Electrical 

Sheet 
Number 

Drawing 
Number Sheet Title 

161. E-01 Electrical Legend and Abbreviations 
162. 

E-02 
Electrical Site Plan - Pump Station Ductbanks & 
Site Lighting 

163. E-03 Electrical Site Plan - S-602 and S-603 & Details 
164. E-04 Switchboard One-Line Diagram 
165. E-05 MCC-M1 One-Line Diagram 
166. E-06 MCC-M1 One-Line Diagram 
167. E-07 MCC-M1 One-Line Diagram 
168. E-08 MCC-M2 One-Line Diagram 
169. E-09 MCC-M2 One-Line Diagram 
170. E-10 MCC-M2 One-Line Diagram 
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Sheet 

Number 
Drawing 
Number Sheet Title 

171. E-11 Diesel Pump Support MCC One-Line Diagram 
172. E-12 Control Schematics 
173. E-13 Control Schematics 
174. E-14 Control Schematics 
175. E-15 Control Schematics 
176. E-16 PLC One-Line Diagram 
177. E-17 PLC One-Line Diagram 
178. E-18 PLC One-Line Diagram 
179. E-19 PLC One-Line Diagram 
180. E-20 PLC One-Line Diagram 
181. E-21 PLC One-Line Diagram 
182. E-22 PLC One-Line Diagram 
183. 

E-23 
Fire Alarm, Security & Telephone One Line 
Diagrams 

184. E-24 HVAC & Trash Rake System One-Line Diagrams 
185. E-25 CCTV One-Line Diagram & Details 
186. E-26 Diesel Pump Control Panel One-Line Diagrams 
187. E-27 Engine-Generator One-Line Diagram 
188. E-28 S-602 and S-603 One-Line Diagrams & Details 
189. E-29 Pump Station Operating Floor Power Plan 
190. E-30 Pump Station Operating Floor Power Plan 
191. E-31 Pump Station Operating Floor Lighting Plan 
192. E-32 Pump Station Operating Floor Lighting Plan 
193. E-33 Pump Station Pipe Gallery Lighting & Power Plan 
194. E-34 Pump Station Control Room Lighting & Power Plan 
195. E-35 Pump Station Grounding Plan 
196. E-36 S-602 and S-603 Lighting and Power Plan 
197. E-37 Tank Farm Lighting and Power Plan 
198. E-38 Tank Farm Lightning and Grounding Plan 
199. E-39 Lighting Fixture Schedule 
200. E-40 Lighting Panel Schedules 
201. E-41 Electrical Details 
202. E-42 Electrical Details 

 
Instrumentation & Controls 

Sheet 
Number 

Drawing 
Number Sheet Title 

203. IC-01 P&ID Legend and Abbreviations - Sheet 1 
204. IC-02 P&ID Legend and Abbreviations - Sheet 2 
205. IC-03 Standard I&C Details 
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Sheet 
Number 

Drawing 
Number Sheet Title 

206. IC-04 Control Block Diagram 
207. IC-05 Diesel Engine P&ID 
208. IC-06 Diesel Engine Pump No. 1 P&ID 
209. IC-07 Diesel Engine Pump No. 2 P&ID 
210. IC-08 Diesel Engine Pump No. 3 P&ID 
211. IC-09 Diesel Engine Pump No. 4 P&ID 
212. IC-10 Diesel Engine Pump No. 5 P&ID 
213. IC-11 Diesel Engine Pump No. 6 P&ID 
214. IC-12 Diesel Fuel System 1 P&ID 
215. IC-13 Diesel Fuel System 2 P&ID 
216. IC-14 Diesel Fuel System 3 P&ID 
217. IC-15 Diesel Fuel System 4 P&ID 
218. IC-16 Diesel Fuel System 5 P&ID 
219. IC-17 Diesel Fuel System 6 P&ID 
220. IC-18 Diesel Fuel Day Tanks P&ID 
221. IC-19 Waste Oil System P&ID 
222. IC-20 Lube Oil System P&ID 
223. IC-21 Seepage Pumps P&ID 
224. IC-22 Irrigation Pumps P&ID 
225. IC-23 Structure S-609 Gates P&ID 
226. IC-24 Cooling Water System P&ID 
227. IC-25 Fresh Water System P&ID 
228. IC-26 Potable Water System P&ID 
229. IC-27 Compressed Air System P&ID 
230. IC-28 Vacuum Priming System P&ID 
231. IC-29 Trash Rake, Fire Alarm, and Security Panel, P&ID 
232. IC-30 HVAC System Control 
233. IC-31 Structure S-602 Gates P&ID 
234. IC-32 Structure S-603 Gates P&ID 

 
Bridge Plans 

Sheet 
Number 

Drawing 
Number Sheet Title 

235. B-01 Roadway Details and Typical Sections 
236. B-02 Temporary Detour Plan & Profile 
237. B-03 Temporary Detour Plan & Profile 
238. B-04 Temporary Detour Plan & Profile 
239. B-05 Traffic Control Plan 
240. B-06 Roadway Cross Sections 
241. B-07 Roadway Cross Sections 
242. B-08 Roadway Cross Sections 
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Sheet 
Number 

Drawing 
Number Sheet Title 

243. B-09 Roadway Cross Sections 
244. B-10 Channel Cross Section 
245. B-11 Channel Cross Section 
246. B-12 Channel Cross Section 
247. B-13 General Plan and Elevation 
248. B-14 Details of Stage Construction 
249. B-15 Boring Data 
250. B-16 Structural Plan 
251. B-17 Structural Plan 
252. B-18 Structural Sections 
253. B-19 Structural Sections 
254. B-20 Structural Sections 
255. B-21 Structural Sections 
256. B-22 Structural Details 
257. B-23 Structural Details 
258. B-24 Girder Details 
259. B-25 Girder Framing Plan 
260. B-26 Diaphragm Details 
261. B-27 Slab Plan 
262. B-28 Slab Section 
263. B-29 Slab Drain Plan and Details 
264. B-30 Safety Barrier Curb Elevations & Details 
265. B-31 Fencing and Gate Details 
266. B-32 Reinforcing Steel 
267. B-33 Reinforcing Steel 
268. B-34 Reinforcing Steel 
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9.0 LIST OF TECHNICAL SPECIFICATIONS FOR THE RESERVOIR 
EMBANKMENTS 

  

TABLE OF CONTENTS 

Division and Description Page 
9.0 List of Technical Specifications for the Reservoir Embankments ............................ 9-1 

DIVISION 1:  General Requirements ...................................................................................... 9-2 
DIVISION 2:  Site Work .......................................................................................................... 9-3 
DIVISION 3:  Concrete............................................................................................................ 9-4 
DIVISION 4:  Masonry ............................................................................................................ 9-4 
DIVISION 5:  Metals ............................................................................................................... 9-4 
DIVISION 6:  Woods ............................................................................................................... 9-5 
DIVISION 7:  Thermal And Moisture Protection .................................................................... 9-5 
DIVISION 8:  Doors And Windows ........................................................................................ 9-5 
DIVISION 9:  Finishes ............................................................................................................. 9-5 
DIVISION 10:  Specialties ....................................................................................................... 9-6 
DIVISION 11:  Equipment....................................................................................................... 9-6 
DIVISION 12:  Furnishings ..................................................................................................... 9-6 
DIVISION 13:  Building .......................................................................................................... 9-6 
DIVISION 14:  Conveying Systems ........................................................................................ 9-7 
DIVISION 15:  Mechanical...................................................................................................... 9-7 
DIVISION 16:  Electrical ......................................................................................................... 9-8 
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DIVISION 1:  GENERAL REQUIREMENTS 
Section Description  
01010 Summary of Work  

01015 Definitions and Standards  

01020 Measurement and Payment  

01045 Cutting and Patching  

01050 Field Engineering  

01065 Permits and Fees  

01071 Standard References 

01200 Project Meetings and Reports  

01300 Submittals  

01310 Construction Schedules  

01380 Construction Videos and Photographs  

01381 Construction Photographs  

01410 Testing and Quality Control  

01510 Temporary Utilities and Facilities  

01519 Temporary Construction  

01530 Temporary Barriers and Controls  

01531 Manatee Protection  

01570 Traffic Control  

01580 Project Identification and Signs  

01590 Field Offices and Sheds  

01600 Equipment and Materials  

01630 Product Options and Substitutions  

01640 Start Up/Check Out Manufacturer’s Field Services for Contractor Supplied 
Equipment  

01641 Start Up/Check Out Manufacturer’s Field Services for Owner Furnished 
Equipment  

01660 Equipment and System Performance and Operational Testing  

01662 Commissioning  

01664 Training  

01665 Equipment Vibration Testing  
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01670 Equipment Alignment  

01700 Contract Closeout  

01730 Operation and Maintenance Information  

 
DIVISION 2:  SITE WORK 

02050 Demolition  

02100 Site Preparation  

02110 Clearing & Land Preparation  

02114 Tree Removal  

02200 Earthwork  

02211 Blasting  

02220 Excavation and Backfilling  

02221 Trenching, Backfilling and Compacting  

02230 Roadway Excavation, Backfill and Compaction  

02260 Slurry-Trench and Slurry-Wall Construction  

02262 Steel Sheet Piling  

02275 Membrane System Slope Protection  

02278 Turf Reinforcement Mat  

02281 Termite Control  

02335 Roadway Base Course  

02370 Riprap System  

02401 Dewatering and Cofferdam  

02431 Catch Basins, Frames and Grates  

02433 Storm Drainage System - Reinforced Concrete Pile  

02434 Culverts  

02435 Turbidity Control & Monitoring  

02436 Environmental Protection  

02438 Flap Gate   

02439 Drainage - Corrugated Metal Pipe  

02451 Guardrail   

02480 Landscaping   

02486 Grassing   
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02510 Concrete Walkways, Curbs and Gutters, Ramps, Miscellaneous Concrete Slabs 
and Wheel Stops  

02513 Asphaltic Concrete Paving  

02545 Processed Aggregate Surface  

02576 Bituminous Pavement Sealing  

02577 Pavement Marking  

02618 Corrugated Aluminum - Alloy Pipe  

02645 Corrugated Aluminum - Alloy Pipe & Standard Flashboard Riser  

02713 Water Systems   

02740 Septic Systems   

02750 Irrigation System  

02780 Floating Trash Barrier  

02781 Staff Gauges   

02782 Safety Barriers   

02820 Wire Fences and Gates  

02821 Security Fencing  

 
DIVISION 3:  CONCRETE 

03100 Concrete Formwork and Accessories  

03200 Concrete Reinforcement  

03300 Cast-In-Place Concrete  

03400 Structural Precast Concrete  

03600 Grout  

 
DIVISION 4:  MASONRY 

04220 Concrete Unit Masonry  

 
DIVISION 5:  METALS 

05060 Welding   

05070 Bolted Fasteners   

05100 Structural Steel   

05120 Steel   
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05210 Steel Joists 

05313 Steel Form Deck 

05500 Anchorage in Concrete and Masonry 
05521 Handrails, Railings, and Guard Posts  

05550 Fabricated Metalwork and Castings  

05600 Miscellaneous Metals  

 

DIVISION 6:  WOODS 
06100 Rough Carpentry  

06500 Finish Carpentry 
 

DIVISION 7:  THERMAL AND MOISTURE PROTECTION 
07200 Insulation   

07527 SBS - Modified Bituminous Sheet Roofing System  

07620 Sheet Metal Flashing and Trim  

07920 Sealants and Caulkings  

 

DIVISION 8:  DOORS AND WINDOWS 
08110 Hollow Metal Doors and Frames  

08331 Rolling Service Doors  

08510 Steel Windows   

08700 Finish Hardware and Accessories  

08800 Glass and Glazing  

08842 Polycarbonate Sheet Glazing 

 
DIVISION 9:  FINISHES 

09805 Coal-Tar Epoxy Coating Systems for Steel Tie Rods and Accessories  

09250 Gypsum Wallboard Systems 

09310 Ceramic Tile 

09510 Suspended Ceiling Systems 
09900 Protective Coatings  

09920 Architectural Painting 
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DIVISION 10:  SPECIALTIES 
10200 Fixed Wall Louvers  

10500 Lockers 

10800 Toilet Accessories 

10990 Miscellaneous Specialties 
 

DIVISION 11:  EQUIPMENT 
11175 Pump Station Intake Trash Collection System  

11210 Speed Reducers   

11211 Diesel Fueled Engine Drives and Auxiliaries  

11212 Vertical Axial Flow Propeller Pumps - Engine Driven  

11213 Vertical Pumps – Electric Motor Driven 
11285 Roller Gates   

11290 Slide Gates   

11291 Electric Slide Gate Actuators  

11300 Flap Valves   

11301 Siphon Vent Valves  

11336 Sight Feed Oilers  

11337 Bearing Grease Injection System  

11412 Sluice Gates   

11481 Compressed Air System 

11482 Vacuum Priming system 

11500 Vertical Wheelchair Lift 

 
DIVISION 12:  FURNISHINGS 

Division not used 

 

DIVISION 13:  BUILDING 
13120 Precast Concrete Building  

13200 LPG Fuel System for LP Fueled Engine Generator  
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13210 Aboveground Steel Storage Tanks 
13310 Monitoring System  

13315 Fuel Inventory and Monitoring System 

 

DIVISION 14:  CONVEYING SYSTEMS 
14310 Hoist   

14320 Hoist and Monorail System-General  

14611 Vertical Lift Gate Operating System  

 

DIVISION 15:  MECHANICAL 
15000 Piping, General   

15010 General Provisions for Mechanical Work  

15011 General Completion  

15024 Piping-General   

15025 Miscellaneous Piping  

15050 Piping and Accessories  

15060 Pipe and Pipe Fittings  

15061 Electrically Welded Steel Waterpipe, Flap Gate and Elbows  

15062 Mill Type Steel Pipe and Fittings (General Service)  

15063 Polyvinyl Chloride (PVC) Pipe and Fittings  

15065 Stainless Steel Pipe 

15066 Expansion Joint and Flexible Metal Hose 

15067 Copper Piping 
15100 Valves   

15101 Valves and Appurtenances  

15102 Vacuum Priming and Breaker Valves  

15105 Miscellaneous Steel Piping and Fittings  

15106 Discharge Pipe   

15120 Miscellaneous Piping Specialties  

15121 Backflow Preventers  

15170 Water - Lubricated Pump Bearings  

15210 Vacuum Pump System  
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15250 Insulation for Exposed Piping and Equipment 
15251 Piping for Heating and Air Conditioning Systems  

15410 Plumbing  
15500 Fire Protection   

15510 Fans   

15550 Concrete - Encased Fuel Storage Tanks and Accessories  

15607 Fuel System for Diesel Engine Drivers  

15625 Fuel System Requirements  

15630 Cooling Water and Potable Water Systems 

15738 Split-System Heat Pumps 

15815 Metal Ducts 

15820 Duct Accessories 

15855 Diffusers, Registers, and Grilles 

15860 Air Filters 

15990 Testing, Adjusting, and Balancing 
 

DIVISION 16:  ELECTRICAL 
16050 Basic Materials and Methods  

16061 Cathodic Protection System  

16110 Raceways, Boxes, Fittings, & Supports  

16120 Wires and Cable   

16140 Wiring Devices   

16150 Motors   

16155 Motor Starters   

16160 Panelboards, & General Purpose Day Type Transformers  

16289 Transient Voltage Surge Suppressors  

16425 Switchboards 
16440 Service Disconnect  

16450 Grounding   

16455 Variable Frequency Drive Units  

16480 Motor Control Centers 

16481 Installation of Owner Furnished Equipment 
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16500 Lighting Devices, Switches and Receptacles  

16620 Propane Fueled Engine-Generator and Transfer Switch Specification  

16621 Diesel Fueled Engine-Generators (10KW to 100 KW) 

16622 Diesel Fueled Engine-Generators (150KW to 2,000 KW) 
16670 Lightning Protection System 

16790 Pump Station Remote Terminal Unit (RTU)  

16910 Structure Remote Control Panel (RTU)  

16920 Portable Water Samplers   

16925 Pumping Station Instrumentation and Control  

16950 Field Testing   

16975 Communication and Control System Antenna Pole 
 

The South Florida Water Management District’s Engineering Design Standards for Water 
Resource Facilities Technical Specifications will be supplemented by Black & Veatch standard 
specifications where indicated with bold font. 
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10.0 OPINION OF PROBABLE COST 
The Opinion of Probable Cost is a completely separate document that is not included as part of 
this Preliminary Design Report.  
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11.0 CONSTRUCTION SCHEDULE 
The updated Construction Schedule for the Pump Station, control structure and U.S. 27 Bridges 
is found on the following five pages.  

 



Activity
ID

Activity
Description

Orig
Dur

Rem
Dur

% Early
Start

Early
Finish

Pump Sta.& Control Struct. Preliminary Design
CD01 PUMP MANF. INPUT ON PUMP 10 10 0 04APR06 17APR06

CD04 ENGINE MANF. INPUT ON ENGINE 10 10 0 18APR06 01MAY06

PD00 NOTICE TO PROCEED WITH PRELIM 1 1 0 02MAY06 02MAY06

PD01 FINALIZE FLOWS 1 1 0 02MAY06 02MAY06

PD02 PROCESS DESIGN PARAMETER LIST 1 1 0 02MAY06 02MAY06

PD06 PROCESS SCHEMATICS 1 1 0 02MAY06 02MAY06

PD07 SIZE PUMPS CHANNEL & GATES 1 1 0 03MAY06 03MAY06

PD08 CONTROL SYSTEM BLOCK DIAGRAM 1 1 0 03MAY06 03MAY06

PD04 REVIEW EXIST. SITE SURVEY INFO. 1 1 0 03MAY06 03MAY06

PD05 GEOTECH INVESTIGATION PLAN 1 1 0 03MAY06 03MAY06

PD09 PRELIM. COMPUTER NETWORK 1 1 0 04MAY06 04MAY06

PD12 PUMP P&ID 1 1 0 04MAY06 04MAY06

PD03 PUMP CONTROL TABLE 1 1 0 05MAY06 05MAY06

PD19 CONCEPT SITE & STATION LAYOUT 1 1 0 05MAY06 05MAY06

PD16 PUMP & ENGINE EQUIPMENT LIST 1 1 0 05MAY06 05MAY06

PD15 PRELIM GEOTECH BORINGS 1 1 0 08MAY06 08MAY06

PD20 INTERNAL WORKSHOP 1 1 0 08MAY06 08MAY06

PD22 ESTIMATE SPACE FOR AUXILLIARY 1 1 0 09MAY06 09MAY06

PD23 LOCATE CONTROL ROOM 1 1 0 09MAY06 09MAY06

PD21 ID STRUCTURE CONNECTIONS 1 1 0 09MAY06 09MAY06

PD24 ARCHITECTURAL PROGRAM 1 1 0 10MAY06 10MAY06

PD26 SITE/CIVIL NARRATIVE 1 1 0 10MAY06 10MAY06

PD27 PUMP/MECHANICAL NARRATIVE 1 1 0 10MAY06 10MAY06

PD28 SKETCH PRELIM FLOOR PLAN & 1 1 0 11MAY06 11MAY06

PD29 SPACIAL DESIGN WORKSHOP 1 1 0 12MAY06 12MAY06

PD30 STRUCTURAL DESIGN CRITERIA & 5 5 0 15MAY06 19MAY06

PD32 CODE CLASSIFICATION & ARCH. 5 5 0 15MAY06 19MAY06

PD34 UPDATE PUMPING STATION LAYOUT 5 5 0 15MAY06 19MAY06

PD37 PRELIM. SITE PLAN (P.S., CONTROL, 5 5 0 15MAY06 19MAY06

PD41 MECH (BUILDING) NARRATIVE 5 5 0 15MAY06 19MAY06

PD49 POWER DIST. FUNCTIONAL 2 2 0 15MAY06 16MAY06

PD38 UPDATE PUMP/GATE CONTROL 1 1 0 15MAY06 15MAY06

PD42 I&C NARRATIVE 2 2 0 16MAY06 17MAY06

PD40 ELECTRICAL NARRATIVE 3 3 0 17MAY06 19MAY06

PD39 DRAFT NARRATIVE 1 1 0 22MAY06 22MAY06

PD43 B&V QC OF NARRATIVE 1 1 0 23MAY06 23MAY06

Pump Station and Control Structures 30% Design
DDC101 REVISE NARRATIVE 1 1 0 24MAY06 24MAY06

DDC108 PRELIMINARY STATION 5 5 0 25MAY06 31MAY06

DDC103 UPDATE POWER DISTRIBUTION 1 1 0 25MAY06 25MAY06

DDC105 SELECT STRUCTURAL SYSTEMS 5 5 0 25MAY06 31MAY06

DDC104 PREPARE CONTRACT FRONT END 15 15 0 25MAY06 14JUN06

DDC106 SIZE & LOCATE HVAC 1 1 0 26MAY06 26MAY06

DDC107 SIZE & LOCATE ELECT. EQUPT. 1 1 0 26MAY06 26MAY06

DDC110 AUX. SYSTEM P&ID 3 3 0 29MAY06 31MAY06

DDC109 EQUPT. CONTROL DESCRIPTIONS 5 5 0 01JUN06 07JUN06

DDC112 SITE PLAN DESIGN 5 5 0 01JUN06 07JUN06

DDC113 INTERNAL DESIGN WORKSHOP 1 1 0 08JUN06 08JUN06

2006 2007 2008 2009
A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S C

PUMP MANF. INPUT ON PUMP SIZE/TYPE
ENGINE MANF. INPUT ON ENGINE SIZE
NOTICE TO PROCEED WITH PRELIM DESIGN
FINALIZE FLOWS
PROCESS DESIGN PARAMETER LIST
PROCESS SCHEMATICS
SIZE PUMPS CHANNEL & GATES
CONTROL SYSTEM BLOCK DIAGRAM
REVIEW EXIST. SITE SURVEY INFO.
GEOTECH INVESTIGATION PLAN
PRELIM. COMPUTER NETWORK DESIGN
PUMP P&ID
PUMP CONTROL TABLE
CONCEPT SITE & STATION LAYOUT

PUMP & ENGINE EQUIPMENT LIST
PRELIM GEOTECH BORINGS REVIEW
INTERNAL WORKSHOP
ESTIMATE SPACE FOR AUXILLIARY EQUPT.
LOCATE CONTROL ROOM
ID STRUCTURE CONNECTIONS
ARCHITECTURAL PROGRAM
SITE/CIVIL NARRATIVE
PUMP/MECHANICAL NARRATIVE
SKETCH PRELIM FLOOR PLAN & SECTION
SPACIAL DESIGN WORKSHOP CLIENT DECISIONS

STRUCTURAL DESIGN CRITERIA & NARRATIVE
CODE CLASSIFICATION & ARCH. NARRATIVE
UPDATE PUMPING STATION LAYOUT
PRELIM. SITE PLAN (P.S., CONTROL, CANAL)
MECH (BUILDING) NARRATIVE

POWER DIST. FUNCTIONAL DIAGRAM
UPDATE PUMP/GATE CONTROL TABLE
I&C NARRATIVE
ELECTRICAL NARRATIVE
DRAFT NARRATIVE
B&V QC OF NARRATIVE

REVISE NARRATIVE
PRELIMINARY STATION LAYOUT/VERTICAL CONTROL
UPDATE POWER DISTRIBUTION FUNCTION DIAGRAM

SELECT STRUCTURAL SYSTEMS
PREPARE CONTRACT FRONT END DOCUMENTS

SIZE & LOCATE HVAC
SIZE & LOCATE ELECT. EQUPT.
AUX. SYSTEM P&ID
EQUPT. CONTROL DESCRIPTIONS
SITE PLAN DESIGN
INTERNAL DESIGN WORKSHOP

© Primavera Systems, Inc.

Start Date 04APR06
Finish Date 16JUN09
Data Date 04APR06
Run Date 17JUL06 08:41

Early Bar

Float Bar

Progress Bar

Critical Activity

EA30

EAA RESERVOIR A-1

Pump Station, Control Structures, and U.S. 27 Bridges

30% Submittal Schedule Update

Sheet 1 of 5
Date Revision Checked Approved

15JUL06 30% Submittal Schedule Update KMN JET



Activity
ID

Activity
Description

Orig
Dur

Rem
Dur

% Early
Start

Early
Finish

DDC115 FINALIZE SPACE FOR PUMPS & AUX. 3 3 0 09JUN06 13JUN06

DDC114 UPDATE HYDRAULIC CALCS 2 2 0 09JUN06 12JUN06

DDC116 FINAL CONTROL BLOCK DIAGRAM 3 3 0 09JUN06 13JUN06

DDC118 ID EXTERIOR WALL MAT'L 2 2 0 09JUN06 12JUN06

DDC119 UPDATE GEOTECH INVEST. PLAN 2 2 0 13JUN06 14JUN06

DDC117 GENERAL SITE DRAWING 5 5 0 13JUN06 19JUN06

DDC126 CAD PLANS FOR PUMP STA AND 10 10 0 14JUN06 27JUN06

DDC120 FINALIZE COLUMN ROWS AND 4 4 0 14JUN06 19JUN06

DDC125 FINAL P&IDs 8 8 0 14JUN06 23JUN06

DDC123 PRELIM PUMP STA AND CONTROL 5 5 0 14JUN06 20JUN06

DDC122 RECEIVE SUPPLEMENTAL GEOTECH 15 15 0 15JUN06 05JUL06

DDC128 FINAL SITE ARRANGEMENT AND 4 4 0 21JUN06 26JUN06

DDC124 PERFORM PRELIM. STRUCTURAL 10 10 0 22JUN06 05JUL06

DDC138 CALC HEAT LOADS 3 3 0 26JUN06 28JUN06

DDC130 BEGIN EQUIPMENT SPECIFICATIONS 5 5 0 26JUN06 30JUN06

DDC121 INSTRUMENT DEVICES AND I/O 3 3 0 26JUN06 28JUN06

DDC127 COMPLETE CODE REVIEW OF 5 5 0 28JUN06 04JUL06

DDC137 HVAC DESIGN CALCS 3 3 0 29JUN06 03JUL06

DDC129 QC LEVEL 1 DOCUMENTS 4 4 0 06JUL06 11JUL06

DDC132 UPDATE PRELIM. COST ESTIMATE 11 11 0 06JUL06 20JUL06

DDC136 PREPARE LEVEL 1 SUBMITTAL 2 2 0 12JUL06 13JUL06

DDC150 SUBMIT 30% DESIGN (WO 15 PDR) 1 1 0 14JUL06 14JUL06

DDC152 SUBMIT BRIDGE ANALYSIS TECH 1 1 0 14JUL06 14JUL06

DDC141 ACCELER8 REVIEW OF 30% DESIGN 10 10 0 14JUL06 27JUL06

DDC154 VALUE ENGINEERING 13 13 0 17JUL06 02AUG06

DDC156 DRT OF 30% DESIGN 1 1 0 28JUL06 28JUL06

DDC158 B&V RESPONSE TO DR CHECKS 10 10 0 31JUL06 11AUG06

DDC160 WRAC (WO 15) 1 1 0 03AUG06 03AUG06

DDC162 TRB (WO 15) 1 1 0 03AUG06 03AUG06

Pump Station and Control Structure 60% Design
DDC211 PERFORM SUPPLEMENTAL 60 60 0 06JUL06 27SEP06

DDC200 AGREE UPON 100% DESIGN WORK 10 10 0 03AUG06 16AUG06

DDC202 NOTICE TO PROCEED 1 1 0 17AUG06 17AUG06

DDC203 FINALIZE PLAN VIEWS P.S. & 15 15 0 18AUG06 07SEP06

DDC207 MAJOR STRUCTURAL FRAMING 20 20 0 18AUG06 14SEP06

DDC222 ELEC EQUIPMENT LAYOUT 4 4 0 18AUG06 23AUG06

DDC205 FINAL INSTRUMENT DEVICES & I/O 15 15 0 18AUG06 07SEP06

DDC204 ARCHITECTURAL PLANS SECTIONS 15 15 0 25AUG06 14SEP06

DDC201 FINAL EQUIPMENT CONTROL 10 10 0 25AUG06 07SEP06

DDC213 COMPLETE EQUIPMENT SPECS 20 20 0 01SEP06 28SEP06

DDC214 BEGIN COMMODITY SPECS. 20 20 0 01SEP06 28SEP06

DDC208 FINAL CIVIL SITE PLANS 10 10 0 08SEP06 21SEP06

DDC215 PUMPING STATION & CONTROL STR. 10 10 0 08SEP06 21SEP06

DDC212 ELEC POWER & LIGHTING PLANS & 12 12 0 15SEP06 02OCT06

DDC219 HVAC PLANS & SCHEDULES 10 10 0 15SEP06 28SEP06

DDC209 PLUMBING LAYOUT 5 5 0 15SEP06 21SEP06

DDC221 ELEC SITE PLAN 8 8 0 22SEP06 03OCT06

DDC228 U/G UTILITY DRAWINGS 3 3 0 22SEP06 26SEP06

DDC225 FINAL HVAC CALCS 3 3 0 29SEP06 03OCT06
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FINALIZE SPACE FOR PUMPS & AUX. EQUPT.
UPDATE HYDRAULIC CALCS
FINAL CONTROL BLOCK DIAGRAM
ID EXTERIOR WALL MAT'L
UPDATE GEOTECH INVEST. PLAN

GENERAL SITE DRAWING
CAD PLANS FOR PUMP STA AND CONTROL STR.

FINALIZE COLUMN ROWS AND FLOOR ELEV.
FINAL P&IDs
PRELIM PUMP STA AND CONTROL STRUCT. SECTIONS
RECEIVE SUPPLEMENTAL GEOTECH WORK ORDER
FINAL SITE ARRANGEMENT AND SITE PIPING
PERFORM PRELIM. STRUCTURAL DESIGN

CALC HEAT LOADS
BEGIN EQUIPMENT SPECIFICATIONS
INSTRUMENT DEVICES AND I/O LISTS
COMPLETE CODE REVIEW OF PLANS
HVAC DESIGN CALCS

QC LEVEL 1 DOCUMENTS
UPDATE PRELIM. COST ESTIMATE

PREPARE LEVEL 1 SUBMITTAL
SUBMIT 30% DESIGN (WO 15 PDR)
SUBMIT BRIDGE ANALYSIS TECH MEMO

ACCELER8 REVIEW OF 30% DESIGN
VALUE ENGINEERING
DRT OF 30% DESIGN

B&V RESPONSE TO DR CHECKS
WRAC (WO 15)
TRB (WO 15)

PERFORM SUPPLEMENTAL GEOTECH
AGREE UPON 100% DESIGN WORK ORDER
NOTICE TO PROCEED

FINALIZE PLAN VIEWS P.S. & CONTROL STR.
MAJOR STRUCTURAL FRAMING PLANS & SECTIONS

ELEC EQUIPMENT LAYOUT
FINAL INSTRUMENT DEVICES & I/O LIST

ARCHITECTURAL PLANS SECTIONS SCHEDULES
FINAL EQUIPMENT CONTROL DESCRIPTIONS

COMPLETE EQUIPMENT SPECS
BEGIN COMMODITY SPECS.

FINAL CIVIL SITE PLANS
PUMPING STATION & CONTROL STR. SECTIONS & DETAIL
ELEC POWER & LIGHTING PLANS & SCHEDULES
HVAC PLANS & SCHEDULES
PLUMBING LAYOUT
ELEC SITE PLAN
U/G UTILITY DRAWINGS
FINAL HVAC CALCS
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Activity
ID

Activity
Description

Orig
Dur

Rem
Dur

% Early
Start

Early
Finish

DDC227 LOCATE INSTRUMENTS ON ELEC. 3 3 0 03OCT06 05OCT06

DDC229 QC LEVEL 2 DOCUMENTS 10 10 0 06OCT06 19OCT06

DDC230 PREPARE LEVEL 2 SUBMITTAL 2 2 0 20OCT06 23OCT06

DDC232 SUBMIT 60% DESIGN 1 1 0 24OCT06 24OCT06

DDC234 SUBMIT DOCUMENTS FOR PERMIT 1 1 0 24OCT06 24OCT06

DDC236 CONSTRUCTABILITY REVIEW 6 6 0 24OCT06 31OCT06

DDC231 ACCELER8 REVIEW OF 60% 10 10 0 25OCT06 07NOV06

DDC238 B&V RESPONDS TO DR CHECKS 10 10 0 08NOV06 21NOV06

Pump Station and Control Structure 90% Design
DDC301 BEGIN 90% DESIGN 1 1 0 22NOV06 22NOV06

DDC307 ELECTRICAL SCHEMATICS 10 10 0 23NOV06 06DEC06

DDC313 SITE AND CONTROL STR SECTIONS 10 10 0 23NOV06 06DEC06

DDC316 COMPLETE STRUCT. DWGS.  PUMP 10 10 0 23NOV06 06DEC06

DDC317 HVAC SEQUENCE OF OPERATION 3 3 0 23NOV06 27NOV06

DDC306 ARCH WALL SECTIONS 5 5 0 23NOV06 29NOV06

DDC302 PLUMBING SPECIFICATIONS 3 3 0 23NOV06 27NOV06

DDC304 FINAL PUMPING STATION SECTIONS 10 10 0 23NOV06 06DEC06

DDC330 FINAL COMMODITY SPECS 10 10 0 23NOV06 06DEC06

DDC325 FINAL GEOTECH REPORT 5 5 0 23NOV06 29NOV06

DDC308 COMPLETE HVAC SCHEDULES & 5 5 0 28NOV06 04DEC06

DDC324 FINAL PLUMBING DETAILS 2 2 0 28NOV06 29NOV06

DDC305 ARCH. BUILDING ELEV. & 1 1 0 30NOV06 30NOV06

DDC321 FINAL ARCH SCHEDULES & DETAILS 5 5 0 01DEC06 07DEC06

DDC323 FINAL HVAC DETAILS 5 5 0 05DEC06 11DEC06

DDC309 ELECTRICAL ONE LINES 10 10 0 07DEC06 20DEC06

DDC311 CONTROL SYSTEM ONE LINES 10 10 0 07DEC06 20DEC06

DDC314 CANAL CROSS SECTIONS AND 10 10 0 07DEC06 20DEC06

DDC322 FINAL I&C INSTALLATION DETAILS 10 10 0 07DEC06 20DEC06

DDC320 FINAL STRUCT. SCHEDULES & 5 5 0 07DEC06 13DEC06

DDC303 FINAL POWER DIST. DIAGRAM 3 3 0 21DEC06 25DEC06

DDC329 FINAL INSTRUMENTATION SPECS 5 5 0 21DEC06 27DEC06

DDC326 FINAL ELEC POWER PLANS AT ALL 10 10 0 26DEC06 08JAN07

DDC327 FINAL ELEC SPECS 8 8 0 09JAN07 18JAN07

DDC328 RESOLVE UTILITY CONFLICTS ON 5 5 0 09JAN07 15JAN07

DDC333 B&V QC 90% DOCUMENTS 10 10 0 19JAN07 01FEB07

DDC336 PREPARE LEVEL 3 DOCUMENTS 2 2 0 02FEB07 05FEB07

DDC338 SUBMIT 90% DESIGN 1 1 0 06FEB07 06FEB07

DDC340 ACCELER8 REVIEW OF 90% 5 5 0 07FEB07 13FEB07

DDC342 B&V RESPONDS TO DR CHECKS 5 5 0 14FEB07 20FEB07

Pump Station and Control Structure 100% Design
DDQ1 FINAL COST ESTIMATE 5 5 0 06FEB07 12FEB07

DDQ2 B&V PERFORM 100% DESIGN 13 13 0 21FEB07 09MAR07

DDQ3 B&V QC 100% DESIGN 6 6 0 12MAR07 19MAR07

DDQ4 ISSUE FINAL CONSTRUCTION 1 1 0 20MAR07 20MAR07

Bridge Preliminary Design
BPD01 BRIDGE SURVEY 10 10 0 24MAY06* 06JUN06

BPD04 DEVELOP BRIDGE GEOTECH 3 3 0 07JUN06 09JUN06

BPD08 BRIDGE HYDROLOGIC MODEL 10 10 0 07JUN06 20JUN06

BPD05 PERFORM BRIDGE GEOTECH 60 60 0 05JUL06* 26SEP06
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LOCATE INSTRUMENTS ON ELEC. PLANS
QC LEVEL 2 DOCUMENTS
PREPARE LEVEL 2 SUBMITTAL
SUBMIT 60% DESIGN
SUBMIT DOCUMENTS FOR PERMIT REVIEW

CONSTRUCTABILITY REVIEW
ACCELER8 REVIEW OF 60%

B&V RESPONDS TO DR CHECKS

BEGIN 90% DESIGN
ELECTRICAL SCHEMATICS

SITE AND CONTROL STR SECTIONS & DETAILS
COMPLETE STRUCT. DWGS.  PUMP STA & CONTROL STR

HVAC SEQUENCE OF OPERATION
ARCH WALL SECTIONS
PLUMBING SPECIFICATIONS

FINAL PUMPING STATION SECTIONS & DETAILS
FINAL COMMODITY SPECS
FINAL GEOTECH REPORT

COMPLETE HVAC SCHEDULES & SPECS
FINAL PLUMBING DETAILS

ARCH. BUILDING ELEV. & SCHEDULES
FINAL ARCH SCHEDULES & DETAILS
FINAL HVAC DETAILS

ELECTRICAL ONE LINES
CONTROL SYSTEM ONE LINES

CANAL CROSS SECTIONS AND DETAILS
FINAL I&C INSTALLATION DETAILS
FINAL STRUCT. SCHEDULES & DETAILS

FINAL POWER DIST. DIAGRAM
FINAL INSTRUMENTATION SPECS

FINAL ELEC POWER PLANS AT ALL SITES
FINAL ELEC SPECS
RESOLVE UTILITY CONFLICTS ON PLANS

B&V QC 90% DOCUMENTS
PREPARE LEVEL 3 DOCUMENTS FOR CLIENT
SUBMIT 90% DESIGN
ACCELER8 REVIEW OF 90%

B&V RESPONDS TO DR CHECKS

FINAL COST ESTIMATE
B&V PERFORM 100% DESIGN

B&V QC 100% DESIGN
ISSUE FINAL CONSTRUCTION DOCUMENTS

BRIDGE SURVEY
DEVELOP BRIDGE GEOTECH INVESTIGATION

BRIDGE HYDROLOGIC MODEL
PERFORM BRIDGE GEOTECH
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Activity
ID

Activity
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Orig
Dur
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Dur

% Early
Start

Early
Finish

BPD09 EVALUATION OF BRIDGE ALT. 15 15 0 27SEP06 17OCT06

BPD12 DRAFT BRIDGE REPORT 10 10 0 18OCT06 31OCT06

BPD14 CLIENT REVIEW OF BRIDGE REPORT 5 5 0 01NOV06 07NOV06

BPD16 INCORPORATE CLIENT COMMENTS 3 3 0 08NOV06 10NOV06

BPD18 FDOT REVIEW OF BRIDGE REPORT 45 45 0 13NOV06 12JAN07

Bridge Final Design
BFD01 FINAL BRIDGE GEOMETRY 15 15 0 15JAN07 02FEB07

BFD04 PRELIM STRUCT. DESIGN 15 15 0 05FEB07 23FEB07

BFD06 FINAL BRIDGE PLAN 10 10 0 26FEB07 09MAR07

BFD07 FINAL STRUCT. DESIGN 15 15 0 12MAR07 30MAR07

BFD08 FINAL BRIDGE SECTIONS 15 15 0 02APR07 20APR07

BFD10 CANAL SECTIONS 10 10 0 23APR07 04MAY07

BFD12 CLIENT REVIEW 5 5 0 07MAY07 11MAY07

BFD16 FINAL BRIDGE SPECIFICATIONS 15 15 0 14MAY07 01JUN07

BFD14 FINAL BRIDGE DETAILS 10 10 0 14MAY07 25MAY07

BFD18 PREPARE FINAL DOCUMENTS & QC 10 10 0 04JUN07 15JUN07

BFD20 CLIENT REVIEW OF FINAL 10 10 0 18JUN07 29JUN07

BFD22 INCORPORATE CLIENT COMMENTS 5 5 0 02JUL07 06JUL07

BFD24 FDOT REVIEW FINAL DOCUMENTS 45 45 0 09JUL07 07SEP07

BFD26 INCORPORATE FDOT COMMENTS 10 10 0 10SEP07 21SEP07

BFD28 ISSUE FINAL CONSTRUCTION 1 1 0 24SEP07 24SEP07

Major Equipment Procurement
PRO01 B&V PREPARES PROCUREMENT 10 10 0 29SEP06 12OCT06

PRO02 B&V QC PROCUREMENT 2 2 0 13OCT06 16OCT06

PRO04 B&V SUBMITS PROCUREMENT 1 1 0 17OCT06 17OCT06

PRO06 ACCELER8 REVIEW 5 5 0 18OCT06 24OCT06

PRO08 B&V RESPONDS TO DR CHECKS 5 5 0 25OCT06 31OCT06

PRO10 NEGOTIATE EQUIPMENT PRICING 30 30 0 01NOV06 12DEC06

PRO12 INITIAL EQUIPMENT SUBMITTALS 25 25 0 13DEC06 16JAN07

PRO18 ENGINE FABRICATION 425 425 0 17JAN07 02SEP08

PRO14 PUMP MODEL TEST 120 120 0 17JAN07 03JUL07

PRO21 PUMP SHOP DRAWINGS 20 20 0 14FEB07 13MAR07

PRO16 PUMP STATION MODEL TESTING 90 90 0 14FEB07 19JUN07

PRO22 PUMP FABRICATION 260 260 0 14MAR07 11MAR08

PRO24 PUMP DELIVERY 15 15 0 12MAR08 01APR08

PRO20 ENGINE FACTORY TESTING 30 30 0 03SEP08 14OCT08

PRO26 ENGINE DELIVERY 15 15 0 15OCT08 04NOV08

Pump Station and Control Structure Construction
PSC02 CMR DEVELOP GMP3 20 20 0 07FEB07 06MAR07

PSC04 NEGOTIATE/AGREE GMP3 10 10 0 07MAR07 20MAR07

PSC100 EXCAVATE PUMP STATION AND 20 20 0 21MAR07 17APR07

PSC06 SHEET PILE/EXCAVATE S-602 45 45 0 21MAR07 22MAY07

PSC102 CONCRETE SUCTION TUBE 30 30 0 18APR07 29MAY07

PSC104 CONCRETE PUMP DISCHARGE 60 60 0 18APR07 10JUL07

PSC08 SHEET PILE/EXCAVATE S-603 45 45 0 23MAY07 24JUL07

PSC10 CONCRETE WORK S-602 45 45 0 23MAY07 24JUL07

PSC106 CONCRETE S-609 BASE 20 20 0 30MAY07 26JUN07

PSC108 CONCRETE PIPE GALLERY LEVEL 30 30 0 27JUN07 07AUG07

PSC12 CONCRETE WORK S-603 50 50 0 25JUL07 02OCT07
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EVALUATION OF BRIDGE ALT.
DRAFT BRIDGE REPORT
CLIENT REVIEW OF BRIDGE REPORT
INCORPORATE CLIENT COMMENTS

FDOT REVIEW OF BRIDGE REPORT

FINAL BRIDGE GEOMETRY
PRELIM STRUCT. DESIGN

FINAL BRIDGE PLAN
FINAL STRUCT. DESIGN

FINAL BRIDGE SECTIONS
CANAL SECTIONS
CLIENT REVIEW

FINAL BRIDGE SPECIFICATIONS
FINAL BRIDGE DETAILS

PREPARE FINAL DOCUMENTS & QC
CLIENT REVIEW OF FINAL DOCUMENTS

INCORPORATE CLIENT COMMENTS
FDOT REVIEW FINAL DOCUMENTS

INCORPORATE FDOT COMMENTS
ISSUE FINAL CONSTRUCTION DOCUMENTS

B&V PREPARES PROCUREMENT DOCUMENTS
B&V QC PROCUREMENT DOCUMENTS
B&V SUBMITS PROCUREMENT DOCUMENTS

ACCELER8 REVIEW
B&V RESPONDS TO DR CHECKS

NEGOTIATE EQUIPMENT PRICING
INITIAL EQUIPMENT SUBMITTALS

ENGINE FABRICATION
PUMP MODEL TEST

PUMP SHOP DRAWINGS
PUMP STATION MODEL TESTING

PUMP FABRICATION
PUMP DELIVERY

ENGINE FACTORY TESTING
ENGINE DELIVERY

CMR DEVELOP GMP3
NEGOTIATE/AGREE GMP3

EXCAVATE PUMP STATION AND S-609
SHEET PILE/EXCAVATE S-602

CONCRETE SUCTION TUBE ELEVATION
CONCRETE PUMP DISCHARGE TUBES

SHEET PILE/EXCAVATE S-603
CONCRETE WORK S-602

CONCRETE S-609 BASE
CONCRETE PIPE GALLERY LEVEL

CONCRETE WORK S-603
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Activity
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Dur

% Early
Start

Early
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PSC14 EQUIPMENT INSTALL S-602 30 30 0 25JUL07 04SEP07

PSC120 INTERIOR PUMP DISCHARGE PIPE 40 40 0 08AUG07 02OCT07

PSC110 CONCRETE S-609 CULVERTS 30 30 0 08AUG07 18SEP07

PSC18 BACKFILL S-602 20 20 0 05SEP07 02OCT07

PSC112 CONCRETE S-609 HEADWALL 15 15 0 19SEP07 09OCT07

PSC122 OPERATING FLOOR CONCRETE 20 20 0 03OCT07 30OCT07

PSC16 EQUIPMENT INSTALL S-603 35 35 0 03OCT07 20NOV07

PSC22 CONTROL BUILDING S-602 45 45 0 03OCT07 04DEC07

PSC114 CONCRETE RETAINING WALLS 20 20 0 10OCT07 06NOV07

PSC116 BACKFILL PUMP STATION AND S-609 25 25 0 07NOV07 11DEC07

PSC20 BACKFILL S-603 25 25 0 21NOV07 25DEC07

PSC118 CONCRETE PIPE PENETRATION 25 25 0 12DEC07 15JAN08

PSC24 CONTROL BUILDING S-603 45 45 0 26DEC07 26FEB08

PSC124 EXTERIOR PUMP DISCHARGE PIPE 40 40 0 16JAN08 11MAR08

PSC126 PUMP INSTALLATION 30 30 0 02APR08 13MAY08

PSC128 ENGINE INSTALLATION 30 30 0 05NOV08 16DEC08

PSC130 AUXILIARY EQUIPMENT 20 20 0 17DEC08 13JAN09

PSC132 ERECT PUMP STATION WALLS 30 30 0 14JAN09 24FEB09

PSC134 PUMP STATION ROOF 15 15 0 25FEB09 17MAR09

PSC136 ELECTRICAL EQUIPMENT 15 15 0 18MAR09 07APR09

PSC138 CONTROL SYSTEM INSTALLATION 15 15 0 08APR09 28APR09

PSC140 INITIAL STARTUP 15 15 0 29APR09 19MAY09

PSC142 ACCEPTANCE TESTING 20 20 0 20MAY09 16JUN09

Bridge and Connector Channel Construction
BC02 CMR DEVELOP GMP 20 20 0 18JUN07 13JUL07

BC04 NEGOTIATE/AGREE ON CMP 10 10 0 16JUL07 27JUL07

BC06 TEMPORARY PAVEMENT 30 30 0 30JUL07 07SEP07

BC08 NORTH BOUND U.S. 27 STRUCTURE 150 150 0 10SEP07 04APR08

BC10 SOUTH BOUND U.S. 27 150 150 0 07APR08 31OCT08

BC12 CONNECTOR CANAL EXCAVATION 30 30 0 03NOV08 12DEC08

2006 2007 2008 2009
A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S O N D J F M A M J J A S C

EQUIPMENT INSTALL S-602
INTERIOR PUMP DISCHARGE PIPE

CONCRETE S-609 CULVERTS
BACKFILL S-602

CONCRETE S-609 HEADWALL
OPERATING FLOOR CONCRETE

EQUIPMENT INSTALL S-603
CONTROL BUILDING S-602

CONCRETE RETAINING WALLS
BACKFILL PUMP STATION AND S-609

BACKFILL S-603
CONCRETE PIPE PENETRATION HEADWALL

CONTROL BUILDING S-603
EXTERIOR PUMP DISCHARGE PIPE

PUMP INSTALLATION
ENGINE INSTALLATION

AUXILIARY EQUIPMENT INSTALLATION
ERECT PUMP STATION WALLS

PUMP STATION ROOF
ELECTRICAL EQUIPMENT INSTALLATION

CONTROL SYSTEM INSTALLATION
INITIAL STARTUP TROUBLESHOOTING

ACCEPTANCE TESTING

CMR DEVELOP GMP
NEGOTIATE/AGREE ON CMP

TEMPORARY PAVEMENT
NORTH BOUND U.S. 27 STRUCTURE

SOUTH BOUND U.S. 27
CONNECTOR CANAL EXCAVATION
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12.0 CALCULATIONS 
Calculations on the following topics are included in this Section. 

  

Discipline Computed by Verified by 

Geotechnical Jacques Moraille  Dick Vaeth 

Civil Kevin Nelson Jim Touslee 

Hydraulics Jim Schlaman 

Gail Montgomery 

Gerry Miller 

Jim Touslee 

Structural Andre Lubaga Balbir Sandhu 

Process Mechanical Ted Stolinski 

Larry Pittman 

 

David Long 

HVAC Jim Painter David Nelson 

Electrical John Wright Gary Partin 

Cost Data Ted Stolinski, Kevin Nelson, 
Kevin Lee, Bill Brant 

----- 
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